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Foreword 

This  report  completes  a  series  of  technical  documents  prepared  on 
behalf  of  the  Toronto  RAP  which  have  also  covered  assessment  of 
wet  and  dry  weather  discharges  from  sewers  and  sewage  treatment 
plants.  Although  the  data  in  this  report  have  been  released 
previously  in  various  forms  over  the  past  three  years  to  partners  in 
the  Toronto  RAP,  until  now  they  have  not  been  summarized  and 
submitted  for  formal  publication  and  distribution  to  a  wider 
audience. 

This  Technical  Appendix  has  been  prepared  for  limited  distribution 
to  those  readers  who  wish  to  have  access  to  the  entire  data  set. 
The  companion  document  entitled:  Assessment  of  Six  Tributary 
Discharges  To  the  Toronto  Area  Waterfront  Volume  1:  Project 
Synopsis  and  Selected  Results  has  been  prepared  for  widespread 
distribution. 
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1.0       FIELD  SAMPLING  PROTOCOLS 

A  fibreglass  sampling  hut  was  secured  on  the  top  of  the  stream  bank  with  an  intake  line  casing 
(used  to  protect  the  intake  line  from  damage)  extending  from  the  sampling  hut  to  the  stream 
sample  intake  location.  The  sample  hut  housed  an  automatic  wastewater  sampler  and  sample 
containers.  Teflon  lined  polyethylene  tubing  extended  from  the  stream  sample  intake  location 
through  the  intake  line  casing  to  the  sample  hut  where  it  was  connected  to  an  ISCO  Model  2700 
automatic  wastewater  sampler.  Surgical  grade  silicone  tubing  was  used  to  pump  flows  through 
the  peristaltic  pump  in  the  sample  and  connect  the  pump  to  a  glass  flow  splitter  (Mandel 
Scientific  -  Kontes  K-655800).  Surgical  grade  silicone  tubing  was  also  used  to  connect  each  of 
seven  19  litre  stainless  steel  canisters  (soft  drink  syrup  canisters  retrofitted  with  Teflon  seals)  to 
the  flow  splitter.  A  polyethylene  bag  was  used  to  line  one  of  the  stainless  steel  canisters  and 
samples  from  this  bag  were  used  for  the  analysis  of  non-organic  compounds  such  as  heavy 
metals,  nutrients,  general  chemistry  and  bacteria.  The  bag  was  replaced  during  each  sample 
collection.  Five  full  sample  containers  (approximately  100  litres  of  sample  volume  in  total)  were 
used  for  the  analysis  of  trace  organic  compounds.  The  sixth  stainless  steel  canister  was  used  to 
"top-up"  the  sample  volume  in  cases  where  clogged  ports  on  the  flow  distributer  prevented  the 
collection  of  a  full  100  litres  in  the  five  canisters. 

A  thermostatically  controlled  (fan  operated)  electric  heater  was  used  in  each  hut  to  prevent 
sample  lines  within  the  hut  from  freezing  during  winter  sampling.  In  addition,  heat  wrap  cable, 
connected  to  AC  electrical  power,  was  extended  through  the  intake  line  casing  to  prevent  sample 
line  freeze-up  during  the  winter.  Electrical  power  (110  volts  AC)  was  available  at  the  two 
Environment  Canada  stations  and  was  supplied  at  the  other  four  stations  by  Metropolitan 
Toronto.  In  some  cases  AC  power  was  not  immediately  available  and  12  Volt  DC  power  was 
supplied  to  operate  the  automatic  sampler  during  the  non-freeze  periods. 

The  automatic  sampler  was  switched  on  manually  and  samples  were  then  composited  over  a  24 
hour  period  as  a  series  of  2  litre  aliquots  collected  at  20  minute  intervals.  All  canisters  were  pre- 
cleaned  and  solvent  rinsed  prior  to  sample  collection.     Samples  were  split  into  appropriate 
containers  and  prepared  prior  to  submission  to  the  Ontario  Ministry  of  the  Environment 
Laboratories  for  chemical  analyses.  Samples  for  the  analysis  of  volatile  trace  organic  compounds 
(e.g.  chloroform)  were  collected  as  two  grab  samples,  using  a  series  of  45  ml  EPA  vials,  at  the 
time  of  sample  initiation  and  at  the  time  of  sample  retrieval  (about  24  hours  later). 

Samples  were  collected  over  a  period  of  one  year  under  dry  and  wet  weather  conditions.  At  least 
three  samples  were  collected  under  each  flow  condition  during  each  season,  with  a  special 
emphasis  on  sample  collection  during  high  flow  conditions  in  the  spring  and  summer.  Sampling 
during  dry  weather  was  initiated,  typically  at  least  48  hours  following  a  wet  weather  event. 
While  wet  weather  sampling  was  initiated  as  close  to  the  beginning  of  higher  flow  conditions. 
Tables  1.1  to  1.6  summarize  sample  collection  information  at  each  location. 


TABLE  1.1     ETOBICOKE  CREEK  SAMPLE  COLLECTION  SUMMARY 


ETOBICOKE  CREEK 

MOE  STATION  CODE: 

000006-0015-0102 

STATION  LOCATION: 

Sampler  in  Environment  Canada  Station  - 

downstream  of  QEW  on  west  bank. 

Intake  -  downstream  of  EC  station  weir. 

SAMPLING  STATION  TYPE: 

EC  STN  NO.  02HC030 

INTAKE  DISTANCE  FROM  SHORE  (m): 

2  m 

INTAKE  HEIGHT  OFF  BOTTOM  (m): 

0.5  m 

FIRST  SAMPLE  COLLECTED  (yy/mm/dd) 

91/02/21 

LAST  SAMPLE  COLLECTED  (yy/mm/dd) 

92/06/24 

SAM 

DLING  STATION  DOWN-TIME 

FROM 
(yy/mm/dd) 

TO 
(yy/mm/dd) 

EXPLANATION 

91/03/11 

91/03/13 

Sampler  malfunction. 

91/11/21 

92/01/20 

Three  sample  attempts  aborted  due  to  line  damage  by  ice. 

NUMBER  OF  DRY  WEATHER  SAMPLES 

14 

NUMBER  OF  WET  WEATHER  SAMPLES 

23 

NUMBER  OF  REPLICATES 
(conventionals/trace  organics) 

5/1 
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TABLE  1.2:    MIMICO  CREEK  SAMPLE  COLLECTION  SUMMARY 


MIMICO  CREEK 

MOE  STATION  CODE: 

000006-0015-0103 

STATION  LOCATION: 

Downstream  of  QEW  on  the  west  bank, 

at  the  old  Humber  Filtration  Plant. 

SAMPLING  STATION  TYPE: 

MOE  FIBREGLASS  HUT 

INTAKE  DISTANCE  FROM  SHORE  (m): 

3  m 

INTAKE  HEIGHT  OFF  BOTTOM  (m): 

0.3  m 

FIRST  SAMPLE  COLLECTED  (yy/mm/dd) 

91/01/15 

LAST  SAMPLE  COLLECTED  (yy/mm/dd) 

92/06/25 

SAM 

DLING  STATION  DOWN-TIME 

FROM 
(yy/mm/dd) 

TO 
(yy/mm/dd) 

EXPLANATION 

91/02/04 

91/02/18 

Ice  took  out  sample  line. 

91/04/15 

91/04/20 

Power  to  sample  hut  turned  off. 

91/05/29 

91/05/30 

High  flows  took  out  sample  line. 

91/06/11 

91/06/17 

High  flow  damaged  sample  line;   conventionals  only. 

91/10/17 

91/11/03 

High  flow  damaged  pipe  heating  line;    line  froze. 

91/12/11 

92/02/10 

High  flows  damaged  line;   aborted  3  samples. 

NUMBER  OF  DRY  WEATHER  SAMPLES 

18 

NUMBER  OF  WET  WEATHER  SAMPLES 

16 

NUMBER  OF  REPLICATES 
(conventionals/trace  organics) 

3/1 
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TABLE  1.3:    HUMBER  RIVER  SAMPLE  COLLECTION  SUMMARY 


HUMBER  RIVER 

MOE  STATION  CODE: 

000006-0015-0104 

STATION  LOCATION: 

Humber  Valley  Yacht  Club  -  downstream 

of  Bloor  Street  on  west  bank. 

SAMPLING  STATION  TYPE: 

MOE  FIBREGLASS  HUT 

INTAKE  DISTANCE  FROM  SHORE  (m): 

3  m  winter 
10  m  summer 

INTAKE  HEIGHT  OFF  BOTTOM  (m): 

1  m  winter 
3  m  summer 

FIRST  SAMPLE  COLLECTED  (yy/mm/dd) 

90/11/27 

LAST  SAMPLE  COLLECTED  (yy/mm/dd) 

92/02/18 

SAM 

PLING  STATION  DOWN-TIME 

FROM 
(yy/mm/dd) 

TO 
(yy/mm/dd) 

EXPLANATION 

90/12/27 

91/01/02 

Ice  took  out  sample  line. 

NUMBER  OF  DRY  WEATHER  SAMPLES 

24 

NUMBER  OF  WET  WEATHER  SAMPLES 

24 

NUMBER  OF  REPLICATES 
(conventionals/trace  organics) 

3  /  0 
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TABLE  1.4:    DON  RIVER  SAMPLE  COLLECTION  SUMMARY 


DON  RIVER 

MOE  STATION  CODE: 

000006-0015-0105 

STATION  LOCATION: 

Sampler  in  Water  Survey  of  Canada  Station  - 

downstream  of  Pottery  Road  on  east  bank. 

Intake  line  -  through  EC  station  wet  well  intake. 

SAMPLING  STATION  TYPE: 

EC  STN  NO.  02HC024 

INTAKE  DISTANCE  FROM  SHORE  (m): 

3  m 

INTAKE  HEIGHT  OFF  BOTTOM  (m): 

0.8  m 

FIRST  SAMPLE  COLLECTED  (yy/mm/dd) 

90/11/18 

LAST  SAMPLE  COLLECTED  (yy/mm/dd) 

92/03/16 

SAM 

°LING  STATION  DOWN-TIME 

FROM 
(yy/mm/dd) 

TO 
(yy/mm/dd) 

EXPLANATION 

91/03/27 

91/03/28 

Blockage  caused  sample  line  to  break  connection. 

91/04/15 

91/04/21 

Blockage  caused  sample  line  to  break  connection. 

91/12/12 

92/02/18 

EC  Stn.  lock  was  vandalized,  could  not  get  into  station. 

NUMBER  OF  DRY  WEATHER  SAMPLES 

22 

NUMBER  OF  WET  WEATHER  SAMPLES 

24 

NUMBER  OF  REPLICATES 
(conventionals/trace  organics) 

5/1 

TABLE  1.5:  HIGHLAND  CREEK  SAMPLE  COLLECTIONS  SUMMARY 


HIGHLAND  CREEK 

MOE  STATION  CODE: 

000006-0015-0106 

STATION  LOCATION: 

In  Colonel  Danforth  Park 

1st  location:  100  m  downstream  of  Kingston  Rd 
on  east  bank  (91/07/02  -  91/10/18) 

2nd  location:  downstream  of  the  Highland  Creek 
Dr.  bridge,  near  public  washrooms  on  the  west 
bank  (92/02/10  -92/09/18) 

SAMPLING  STATION  TYPE: 

MOE  FIBREGLASS  HUT 

INTAKE  DISTANCE  FROM  SHORE  (m): 

1st:  2  m 
2nd:  3  m 

INTAKE  HEIGHT  OFF  BOTTOM  (m): 

1st:  0.4  m 
2nd:  0.4  m 

FIRST  SAMPLE  COLLECTED  (yy/mm/dd) 

91/07/02 

LAST  SAMPLE  COLLECTED  (yy/mm/dd) 

92/09/18 

SAM 

PLING  STATION  DOWN-TIME 

FROM 
(yy/mm/dd) 

TO 
(yy/mm/dd) 

EXPLANATION 

91/10/18 

92/02/10 

No  power  to  sample  hut  and  heaters:  lines  froze. 

Power  lines  later  installed  by  Metro  Works  at  2nd  location. 

92/03/10 

92/03/24 

Debris  clogged  line,  only  samples  for  conventional 
analyses  collected. 

92/03/28 

92/04/21 

High  flows  and  ice  damaged  sample  line,  two  samples 
aborted. 

92/04/24 

92/06/17 

Power  supply  to  sample  hut  disconnected. 

92/07/22 

92/08/27 

Large  tree  fell  on  sample  line,  heavy  flows  damaged  line; 
three  samples  aborted. 

NUMBER  OF  DRY  WEATHER  SAMPLES 

12 

NUMBER  OF  WET  WEATHER  SAMPLES 

15 

NUMBER  OF  REPLICATES 
(ronventionals/trare  orqanirs) 

13  /4 

TABLE  1.6:    ROUGE  RIVER  SAMPLE  COLLECTION  SUMMARY 


ROUGE  RIVER 

MOE  STATION  CODE: 

000006-0015-0107 

STATION  LOCATION: 

Glen  Rouge  Park  -  near  footbridge  closest  to 

parking  lot  on  west  bank. 

Upstream  of  Little  Rouge  confluence. 

SAMPLING  STATION  TYPE: 

MOE  FIBREGLASS  HUT 

INTAKE  DISTANCE  FROM  SHORE  (m): 

3  m 

INTAKE  HEIGHT  OFF  BOTTOM  (m): 

1  m 

FIRST  SAMPLE  COLLECTED  (yy/mm/dd) 

91/07/17 

LAST  SAMPLE  COLLECTED  (yy/mm/dd) 

92/09/18 

SAM 

PLING  STATION  DOWN-TIME 

FROM 
(yy/mm/dd) 

TO 
(yy/mm/dd) 

EXPLANATION 

91/10/18 

91/11/19 

No  power  to  heater  in  hut  -  temperature  below  zero. 

91/11/21 

92/02/10 

No  power  to  heater  -  power  line  being  installed  by  Metro. 

92/04/01 

92/05/01 

Ice  and  extremely  high  flows  took  out  sample  line. 

NUMBER  OF  DRY  WEATHER  SAMPLES 

11 

NUMBER  OF  WET  WEATHER  SAMPLES 

17 

NUMBER  OF  REPLICATES 
(conventionals/trace  organics) 

16  /5 
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2.0        FLOW  DATA  AND  HYDROGRAPHS 

Flow  data  were  obtained  through  Environment  Canada's  stream  flow  monitoring  program.  Data 
were  obtained  in  electronic  format  for  those  stations  located  closest  to  the  mouth  of  the 
watercourse.  The  station  description  and  identification  codes  are  presented  in  Table  2.1.  The 
table  also  presents  the  drainage  area  represented  at  the  flow  gauge,  as  estimated  by  the  Water 
Survey  of  Canada,  and  the  total  watershed  area  as  estimated  by  the  Metropolitan  Toronto  and 
Region  Conservation  Authority.  In  most  cases,  the  drainage  area  at  the  flow  gauge  represented 
less  than  90%  of  the  total  watershed  area.  Accordingly,  the  measured  flows  were  prorated,  by 
area,  to  the  entire  drainage  area.  Estimates  of  total  discharge  for  the  Humber  and  Rouge  Rivers 
required  the  summation  of  flow  data  collected  at  two  stations,  respectively. 

Mean  daily  flows  for  each  24  hour  time  composited  sample  were  obtained  as  average  values  for 
flow  data  collected  by  the  Water  Survey  of  Canada  at  15  minute  intervals.  Average  daily  flows 
obtained  from  the  Water  Survey  of  Canada,  were  however,  used  for  contaminant  mass  loadings 
and  evaluations  of  historical  averages  were  obtained  as  daily  averages. 


TABLE  2.1:    FLOW  GAUGING  STATION  SUMMARY 


Station  Location 

EC  Station 
Identification 

Drainage  Area 
at  Gauging 
Station  (km2) 

(A) 

Watershed 
Area  at 
mouth  (km2) 

(B) 

Ratio*  of 
Watershed  Area  to 
Drainage  Area 
Gauged 
(B)-KA) 

ETOBICOKE 
CREEK 

-  below  the  QEW 

02HC030 

204 

207.2 

1.0 

MIMICO  CREEK 

-  at  Islington 

02HC033 

70.6 

78.2 

1.11 

HUMBER  RIVER 

-  at  Weston  Road 

02HC003 

800 

-  Black  Creek,  near 
Weston  Road 

02HC027 

58 

(TOTAL)  858 

857.2 

1.0 

DON  RIVER 

-  at  Todmorden 

02HC024 

316 

360.5 

1.14 

HIGHLAND  CREEK 

-  near  West  Hill 

02HC013 

86.2 

106.6 

1.24 

ROUGE  RIVER 

-  near  Markham 

02HC022 

186 

214.8 

1.15 

-  Little  Rouge, 
near  Locust  Hill 

02HC028 

77.7 

112.6 

1.45 

(TOTAL)  263.7 

327.4 

1.24 

NOTE: 


Ratio  used  in  prorating  watershed  flows  measured  at  EC  stations  to  estimate  flows  at  the  tributary 
mouth  for  contaminant  mass  loadings  analyses. 


ETOBICOKE   CREEK   FLOW 
DAILY  AVERAGES  JAN.   1991    -  JUNE   1992 


40  - 


30  - 


o 


20  - 


10  - 


*   SAMPLE  POINT 
(AVERAGE  FLOW) 


iWLJJUluijJ 


1J 


V 


JAN  '  FEB  '  MAR  '  APR  '  MAY     JUN  '   JUL  '  AUQ  ]  SEP  '  OCT  '  NOV  [  DEC  '  JAN  '  FEB  '  M Aft  ]  APR  '  MAY  '  JUM 


1991 


1992 


Figure  2.1  Hydrograph  for  Etobicoke  Creek 
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MIMICO  CREEK   FLOW 
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Figure  2.2  Hydrograph  for  Mimico  Creek 
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HUMBER   RIVER   FLOW 
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Figure  2.3  Hydrograph  for  Humber  River 
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Figure  2.4  Hydrograph  for  Don  River 
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Figure  2.5  Hydrograph  for  Highland  Creek 
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ROUGE   RIVER   FLOW 
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Figure  2.6  Hydrograph  for  Rouge  River 
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3.0        SAMPLE  ANALYSIS 

With  the  exception  of  the  large  volume  (100  litre)  trace  organics  analyses  of  chlorobenzenes, 
organochlorine  pesticides,  polynuclear  aromatic  hydrocarbons  (PAHs)  and  PCBs,  the  Ontario 
Ministry  of  the  Environment  Laboratory  Services  Branch  performed  the  chemical  analysis  for  all 
compounds.  Analytical  methodologies  described  in  MOE  (1988)  were  used  in  these  analyses. 

Mann  Testing  Laboratories  performed  the  chemical  analysis  of  the  large  volume  samples  for  the 
above-mentioned  trace  organic  compounds.  The  analytical  procedure  involved  using  a  Goulden 
Extractor  for  the  solvent  extraction  of  the  unfiltered  sample  (liquid-liquid  extraction  using 
DCM).  The  concentration,  cleanup  and  analysis  using  a  dual  column/dual  electron  capture 
detector  followed  the  methodology  described  in  MOE  (1988);  except  for  the  analysis  of  PAH 
compounds  which  used  a  mass  spectrometer  detector. 


4.0        STATISTICAL  TECHNIQUES  AND  LOADING  COMPUTATIONS 

Statistical  summaries  are  presented  as  an  estimate  of  the  mean  with  the  corresponding  95% 
confidence  interval,  wherever  possible.  Many  of  the  contaminant  concentration  data  sets  used  in 
this  study  are  left-censored  however  (i.e.  containing  data  at  or  below  the  analytical  detection 
limit)  and  statistical  evaluation  of  these  data  sets  requires  the  use  of  non-traditional  techniques. 

Probability  distribution  estimation  (PDE)  techniques  were  used  to  estimate  the  mean  and 
corresponding  confidence  interval  for  the  data  sets  containing  censored  data.  These  techniques 
use  the  probability  distribution  of  the  non-censored  data  (data  above  the  detection  limit)  to 
estimate  the  statistical  properties  of  the  entire  data  set.    One  of  these  techniques,  the  maximum 
likelihood  estimation  (MLE)  method  is  widely  accepted  for  the  statistical  description  of  left- 
censored  water  chemistry  data  (Cohen  1959,  Gilbert  1987,  and  El-Sharaawi  and  Dolan  1989), 
and  was  one  technique  used  in  this  study.  It  provides  an  estimate  of  the  mean  and  standard 
deviation  of  the  data  set  by  using  estimates  of  the  statistical  properties  of  the  non-censored  data. 
It  is  recommended  for  use  when  up  to  80%  of  the  distribution  is  censored  and  where  there  is  a 
minimum  of  three  non-censored  values. 

A  more  traditional  approach  such  as  substituting  a  fraction  (generally  0.5)  of  the  analytical 
detection  limit  value  for  those  values  which  were  at  or  below  the  detection  limit  was  used  when 
the  data  characteristics  did  not  permit  the  application  of  the  PDE  techniques.  This  approach  was 
used  to  provide  only  qualitative  mean  estimates  of  the  data.  Confidence  intervals  were  not 
presented  because  they  are  biassed  by  the  substituted  data. 

MOE  data  files  were  modified  to  include  two  additional  fields  identifying  the  climatological 
conditions  under  which  the  samples  were  collected  (i.e.  dry  or  wet  weather)  and  the  season 
during  which  the  sample  was  collected.  General  statistical  information  such  as  the  frequency  of 
contaminant  detection,  estimates  of  mean  concentration  and  corresponding  confidence  intervals 
were  provided  by  climatological  condition. 

Contaminant  mass  loading  estimates  were  generated  for  each  tributary  using  the  Beale  Ratio 
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Estimator  technique;  a  well  established  approach  for  the  estimation  of  tributary  contaminant 
mass  loadings  when  continuous  flow  data  and  discrete  water  chemistry  data  are  available  (Dolan 
et  al.  198 1).    This  method  derives  the  ratio  of  the  mean  of  measured  loads  to  the  mean  of  their 
corresponding  flow  measurements  which  is  then  combined  with  the  mean  of  actual  flow  to  yield 
an  overall  loading  estimate.  The  estimate  can  be  improved  by  partitioning  the  data  set  into  strata 
based  on  flow  driven  relationships  with  contaminant  concentration.  In  this  study,  the  Beale  Ratio 
Estimator  was  used  with  dry  weather  ("low")  and  wet  weather  ("high")  flow  strata  (except  for  the 
Rouge  River  which  used  one  low  flow  stratum  and  two  high  flow  strata)  to  generate  estimates  of 
mass  discharges  and  the  associated  95%  confidence  interval  for  those  cases  where  the  water 
chemistry  sample  size  was  sufficiently  large  to  provide  reasonable  estimates.  For  most 
tributaries  this  was  possible  for  estimations  of  annual,  and  wet  and  dry  weather  loadings. 

It  should  be  emphasized  that  this  technique  was  applied  using  flow  and  water  chemistry  data 
collected  during  this  study  period  only.  Each  tributary  was  sampled  for  a  period  of  one  year 
within  the  overall  two  year  window  and  extreme  conditions  such  as  large  storms  or  lower  than 
average  spring  flows  resulting  from  below  average  snow  accumulation  (as  was  experienced  in 
1992)  will  have  influenced  the  estimates  of  contaminant  mass  loadings.  As  a  consequence, 
results  presented  here  should  be  considered  representative  of  relative  loadings  among  tributaries 
rather  than  long-term  average  conditions. 
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5.0  RESULTS 

Complete  wet  and  dry  weather  water  quality  results  (means,  95%  confidence  intervals)  for  all 
parameters  are  summarized  for  all  six  tributaries  in  Tables  5.1-5.6. 

Complete  wet  weather,  dry  weather,  and  annual  loading  summaries  based  on  the  Beale  Ratio 
Estimator  technique  with  two  flow  strata  are  supplied  for  all  six  tributaries.  In  Tables  5.7  to  5.12. 
Corresponding  estimates  of  the  error  (bias  and  precision)  associated  with  calculated  loads  are 
also  provided  using  the  Root  Mean  Square  Error  (RMSE). 
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TABLE  5.1:  ETOBICOKE  CREEK  :  SUMMARY  OF  CONTAMINANT  CONCENTRATION  MEANS  BY  SAMPLE  WEATHER  CONDITIONS 

-INCLUDING  95%  CONFIDENCE  INTERVALS  AND   FREQUENCY  OF  DETECTION 


PARAMETER 

Units 

DRY  WEATHER  SAMPLE  CONDITIONS 

WET  WEATHER  SAMPLE  CONDITIONS 

Frequency 

M  ean 

Confidence 
1  nterval 

Frequency 

M  ean 

Confidence 
1  nterval 

N 

%  > 

N 

%  > 

MDL 

LL 

UL 

MDL 

LL 

UL 

Chemical  Parameters 

Alkalinity 

mg/L 

21 

100.0 

167.5 

154.0 

182.2 

15 

100.0 

139.1 

125.0 

154.8 

Chemical  Oxygen  Demand 

mg/L 

21 

100.0 

31.4 

22.7 

43.5 

16 

100.0 

66.3 

45.5 

96.7 

Conductivity 

uU/cm 

21 

100.0 

1420.1 

1160.4 

1738.0 

16 

100.0 

2297.2 

1404.4 

3757.6 

Chloride 

mg/L 

4 

100.0 

793.6 

134.9 

4668.7 

5 

100.0 

963.6 

224.7 

4131.9 

Cyanide,  Available 

mg/L 

16 

50.0 

0.005              MLE 

0.002 

0.011 

Cyanide,  Free 

mg/L 

16 

25.0 

0.001              MLE 

0.000 

0.003 

PH 

none 

21 

100.0 

8.286 

8.231 

8.342 

16 

100.0 

8.009 

7.875 

8.145 

Phenols 

ug/L 

21 

90.5 

1.46                MLE 

0.88 

2.40 

16 

100.0 

2.59 

1.55 

4.31 

Suspended  Solids 

mg/L 

21 

100.0 

7.39 

4.64 

11.77 

16 

100.0 

87.27 

44.50 

171.17 

Total  Solids 

mg/L 

21 

100.0 

910.4 

756.8 

1095.1 

16 

100.0 

1198.4 

680.6 

1210.3 

Turbidity 

FTU 

21 

100.0 

6.7 

3.6 

12.5 

16 

100.0 

60.9 

30.9 

120.1 

Nutrients 

Ammonium 

mg/L 

21 

57.1 

0.21                MLE 

0.10 

0.44 

16 

81.3 

1.28               MLE 

0.47 

3.48 

Nitrates 

mg/L 

20 

100.0 

0.78 

0.57 

1.07 

16 

100.0 

1.20 

0.87 

1.66 

Nitrites 

mg/L 

21 

100.0 

0.037 

0.025 

0.056 

16 

100.0 

0.128 

0.077 

0.214 

Total  Kjeldahl  Nitrogen 

mg/L 

21 

100.0 

0.84 

0.62 

1.15 

16 

100.0 

3.15 

1.82 

5.46 

Phosphorus 

mg/L 

21 

81.0 

0.03                MLE 

0.03 

0.05 

16 

100.0 

0.21 

0.12 

0.36 
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TABLE  5.1  ETOBICOKE  CONTAMINANT  CONCENTRATIONS  (CONTINUED) 


PARAMETER 

Units 

DRY  WEATHER  SAMPLE  CONDITIONS 

WET  WEATHER  SAMPLE  CONDITIONS 

Frequency 

M  ean 

Confidence 
1  nterval 

LL 

UL 

Frequency 

M  ean 

Confidence 
1  nterval 

LL 

UL 

N 

%  > 
MDL 

N 

%  > 
MDL 

Bacteria 

Escherichia  Coliform 

WdL 

21 

100.0 

929 

528 

1634 

12 

100.0 

3278 

1518 

7076 

Fecal  Coliform 

WdL 

21 

100.0 

1127 

632 

2009 

12 

100.0 

4442 

1907 

10345 

Fecal  Streptococcus 

WdL 

21 

100.0 

548 

291 

1034 

12 

100.0 

2540 

1038 

6217 

Pseudomonas  Aeruginosa 

WdL 

21 

100.0 

31 

16 

60 

12 

100.0 

459 

130 

1617 

M  etals 

Aluminum 

mg/L 

21 

100.0 

0.267 

0.153 

0.466 

16 

100.0 

2.185 

1.100 

4.342 

Barium 

mg/L 

21 

100.0 

0.0485 

0.0443 

0.0532 

16 

100.0 

0.0533 

0.0432 

0.0657 

Beryllium 

mg/L 

21 

42.9 

0.00026 

HDL 

0.00011 

0.00062 

16 

62.5 

0.00047 

MLE 

0.00016 

0.00137 

Cadmium 

mg/L 

21 

66.7 

0.0038 

MLE 

0.0016 

0.0088 

16 

81.3 

0.0013 

MLE 

0.0007 

0.0022 

Chromium 

mg/L 

21 

81.0 

0.008 

MLE 

0.005 

0.014 

16 

100.0 

0.010 

0.007 

0.015 

Copper 

mg/L 

21 

100.0 

0.0104 

0.0077 

0.0141 

15 

100.0 

0.0231 

0.0158 

0.0338 

Iron 

mg/L 

20 

100.0 

0.46 

0.27 

0.77 

16 

100.0 

3.91 

2.01 

7.61 

Lead 

mg/L 

21 

85.7 

0.026 

MLE 

0.017 

0.039 

16 

93.8 

0.036 

MLE 

0.022 

0.060 

M  anganese 

mg/L 

20 

100.0 

0.0470 

0.0270 

0.0817 

16 

100.0 

0.1917 

0.1063 

0.3457 

Nickel 

mg/L 

21 

95.2 

0.007 

MLE 

0.005 

0.011 

16 

100.0 

0.015 

0.008 

0.027 

Silver 

mg/L 

21 

42.9 

0.0015 

MLE 

0.0007 

0.0031 

16 

50.0 

0.0020 

MLE 

0.0008 

0.0046 

Zinc 

mg/L 

21 

85.7 

0.019 

MLE 

0.011 

0.032 

16 

87.5 

0.173 

MLE 

0.067 

0.447 
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TABLE  5.1:  ETOBICOKE  CREEK  CONTAMINANT  CONCENTRATIONS  (CONTINUED) 


PARAMETER 

Units 

DRY  WEATHER  SAMPLE  CONDITIONS 

WET  WEATHER  SAMPLE  CONDITIONS 

Frequency 

M  ean 

Confidence 
1  nterval 

LL 

UL 

Frequency 

M  ean 

Confidence 
1  nterval 

LL 

UL 

N 

%  > 
MDL 

N 

%  > 
MDL 

M  etalloids 

Arsenic 

mg/L 

16 

25.0 

0.001 

MLE 

0.001 

0.002 

Pesticides  and  Chlorophenols 

Pentachlorophenol 

ng/L 

16 

37.5 

60.0 

MLE 

36.6 

98.5 

Orqanochlorine  Pesticides 

Total  PCB's 

ng/L 

21 

38.1 

3.7 

MLE 

1.6 

8.8 

16 

68.8 

19.1 

MLE 

6.7 

54.7 

Alpha-  BHC 

ng/L 

20 

100.0 

0.66 

0.57 

0.77 

14 

100.0 

0.95 

0.61 

1.48 

Gamma- BHC 

ng/L 

21 

100.0 

0.66 

0.53 

0.83 

14 

100.0 

0.89 

0.59 

1.33 

Alpha  -  Chlordane 

ng/L 

21 

57.1 

0.09 

MLE 

0.05 

0.18 

16 

81.3 

0.14 

MLE 

0.08 

0.26 

Gamma  -  Chlordane 

ng/L 

21 

57.1 

0.05 

MLE 

0.03 

0.08 

16 

75.0 

0.14 

MLE 

0.07 

0.28 

Dieldrin 

ng/L 

21 

100.0 

0.19 

0.15 

0.25 

16 

75.0 

0.49 

MLE 

0.20 

1.20 

DMDT  -  Methoxychlor 

ng/L 

21 

23.8 

0.08 

HDL 

0.05 

0.15 

16 

37.5 

0.23 

MLE 

0.07 

0.71 

Thiodan  Sulphate 

ng/L 

21 

76.2 

0.65 

MLE 

0.32 

1.32 

16 

56.3 

0.66 

HDL 

0.25 

1.72 

Thiodan  1 

ng/L 

21 

38.1 

0.11 

HDL 

0.05 

0.22 

16 

43.8 

0.38 

HDL 

0.13 

1.13 

Heptachlorepoxide 

ng/L 

21 

47.6 

0.03 

MLE 

0.02 

0.05 

16 

43.8 

0.07 

MLE 

0.03 

0.16 

OP  -  DDT 

ng/L 

16 

25.0 

0.09 

MLE 

0.03 

0.26 

PP  -  DDD 

ng/L 

21 

38.1 

0.07 

MLE 

0.04 

0.13 

16 

50.0 

0.08 

MLE 

0.05 

0.12 

PP -  DDE 

ng/L 

21 

33.3 

0.07 

HDL 

0.03 

0.14 

16 

56.3 

0.17 

HDL 

0.06 

0.44 

PP -  DDT 

ng/L 

21 

23.8 

0.09 

HDL 

0.05 

0.16 

16 

56.3 

0.46 

MLE 

0.16 

1.31 
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TABLE  5.1:  ETOBICOKE  CREEK  CONTAMINANT  CONCENTRATIONS  (CONTINUED) 


PARAMETER 

Units 

DRY  WEATHER  SAMPLE  CONDITIONS 

WET  WEATHER  SAMPLE  CONDITIONS 

Frequency 

Mean 

Confidence 
1  nterval 

Frequency 

M  ean 

Confidence 
1  nterval 

N 

%  > 

N 

%  > 

MDL 

LL 

UL 

MDL 

LL 

UL 

Chlorobenzene  Pesticides 

Hexachlorobenzene 

ng/L 

21 

33.3 

0.02 

MLE 

0.01 

0.05 

16 

37.5 

0.03 

HDL 

0.02 

0.07 

Hexachloroethane 

ng/L 

21 

23.8 

0.01 

MLE 

0.01 

0.03 

Pentachlorobenzene 

ng/L 

21 

61.9 

0.09 

MLE 

0.04 

0.20 

16 

62.5 

0.26 

MLE 

0.08 

0.78 

1,2,4  -  Trichlorobenzene 

ng/L 

21 

71.4 

2.59 

HDL 

0.96 

7.04 

16 

81.3 

3.19 

MLE 

1.02 

10.01 

Polynuclear  Aromatic 
Hydrocarbons 

Acenaphthene 

ng/L 

14 

35.7 

17.4 

HDL 

5.3 

57.2 

A  nthracene 

ng/L 

14 

35.7 

18.8 

HDL 

5.6 

63.2 

Benzo  (A)  Anthracene 

ng/L 

14 

78.6 

161.2 

HDL 

43.2 

602.0 

Benzo  (A)  Pyrene 

ng/L 

18 

27.8 

2.1 

HDL 

1.1 

3.8 

14 

78.6 

324.7 

HDL 

78.8 

1338.4 

Benzo  (B)  Fluoranthene  {FA} 

ng/L 

18 

55.6 

15.9 

HDL 

6.2 

40.9 

14 

92.9 

386.7 

MLE 

113.7 

1314.7 

Benzo  (G-H-l)  Perylene 

ng/L 

18 

33.3 

3.3 

HDL 

1.6 

6.7 

14 

78.6 

362.3 

HDL 

87.2 

1505.1 

C  hrysene 

ng/L 

18 

50.0 

6.9 

HDL 

3.0 

15.5 

14 

92.9 

315.1 

MLE 

91.2 

1088.8 

Fluoranthene 

ng/L 

18 

77.8 

20.7 

MLE 

8.7 

49.1 

14 

100.0 

627.1 

190.5 

2064.4 

Fluorene 

ng/L 

14 

50.0 

68.8 

HDL 

17.3 

273.3 

Indeno  (1,2,3-  C,D)  Pyrene 

ng/L 

18 

27.8 

2.5 

HDL 

1.3 

4.9 

14 

78.6 

329.0 

HDL 

78.8 

1373.0 

1  -  M  ethyl  naphthalene 

ng/L 

14 

42.9 

165.1 

HDL 

34.5 

790.0 

2  -  M  ethyl  naphthalene 

ng/L 

14 

50.0 

136.8 

HDL 

30.6 

611.9 

Naphthalene 

ng/L 

18 

44.4 

8.5 

MLE 

2.8 

26.1 

14 

42.9 

16.4 

HDL 

5.2 

51.3 

Phenanthrene 

ng/L 

18 

33.3 

5.8 

HDL 

2.5 

13.2 

14 

78.6 

484.3 

MVU 

98.2 

2388.2 

Pyrene 

ng/L 

18 

88.9 

22.4 

MLE 

11.1 

45.4 

14 

92.9 

906.1 

MLE 

233.5 

3515.9 
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PARAMETER 

Units 

DRY  WEATHER  SAMPLE  CONDITIONS 

WET  WEATHER  SAMPLE  CONDITIONS 

Frequency 

M  ean 

Confidence 
1  nterval 

LL 

UL 

Frequency 

M  ean 

Confidence 
1  nterval 

LL 

UL 

N 

%  > 
MDL 

N 

%  > 
MDL 

Volatile  Orqanics 

Bromoform 

ng/L 

21 

47.6 

21.0               MLE 

18.0 

24.4 

Chlorodibromomethane 

ng/L 

21 

95.2 

41.8                MLE 

35.3 

49.5 

14 

78.6 

27.4 

MLE 

21.7 

34.5 

Chloroform 

ng/L 

21 

100.0 

135.3 

109.7 

166.9 

14 

100.0 

94.9 

72.2 

124.6 

Dichlorobromomethane 

ng/L 

21 

100.0 

51.6 

43.1 

61.8 

14 

85.7 

34.5 

MLE 

27.2 

43.7 

Dichloroethane 

ng/L 

21 

28.6 

17.0                MLE 

11.3 

25.6 

14 

50.0 

23.3 

MLE 

16.3 

33.3 

Ethyl  benzene 

ng/L 

14 

21.4 

16.3 

MLE 

13.3 

19.9 

Tetrachloroethylene 

ng/L 

14 

78.6 

31.5 

MLE 

23.6 

42.1 

Toluene 

ng/L 

13 

23.1 

48.6 

MLE 

12.9 

183.0 

1,1,1  -  Trichloroethane 

ng/L 

21 

95.2 

52.4                MLE 

39.0 

70.3 

13 

100.0 

109.1 

73.4 

162.3 

Trichloroethylene 

ng/L 

21 

100.0 

123.3 

84.8 

179.2 

14 

100.0 

259.5 

147.0 

458.1 

0  -  Xylene 

ng/L 

14 

21.4 

141.5 

MLE 

13.2 

187.6 

P  -  Xylene 

ng/L 

14 

28.6 

19.0 

MLE 

10.9 

33.0 

NOTE: 

-  Blanks  in  the  M  ean  column  indicate  below  20%  of  samples  were  above  detection  limits. 
MLE       -  Maximum  Likelihood  Estimator  Used  If:      i)  At  Least  3  Values  Are  >   MDL      ii)  At  Least  20%  Of  The  Data  Is  >   MDL 
MVU       -  M  aximum  Variance  Unbiased  Estimate  Used  ie.  M  ean  Estimate  >   Maximum  Value 
HDL       -  <  W  Values  Were  Replaced  By  Half  The  Detection  Limit  Value 
GM  -  Geometric  M  ean  Used  ie.  Both  Original  M  ean  Estimate  And  MVU  M  ean  >   Maximum  Value 
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TABLE  5.2:  MIMICO  CREEK:  SUMMARY  OF  CONTAMINANT  CONCENTRATION  MEANS  BY  SAMPLE  WEATHER  CONDITIONS 

-INCLUDING  95%  CONFIDENCE  INTERVALS  AND   FREQUENCY  OF  DETECTION 


PARAMETER 


Units 


DRY  WEATHER  SAMPLE  CONDITIONS 


Frequency 


%  > 
MDL 


M  ean 


Confidence 
I  nterval 

LL 


UL 


WET  WEATHER  SAMPLE  CONDITIONS 


Frequency 


%  > 
MDL 


M  ean 


Confidence 
I  nterval 

LL 


UL 


Chemical  Parameters 

Alkalinity 

Chemical  Oxygen  Demand 

Conductivity 

Chloride 

Cyanide,  Available 

PH 

Phenols 

Suspended  Solids 

Total  Solids 

Turbidity 

Nutrients 

Ammonium 

Nitrates 

Nitrites 

Total  Kjeldahl  Nitrogen 

Phosphorus 


mg/L 
mg/L 
uU/cm 
mg/L 
mg/L 
none 
ug/L 
mg/L 
mg/L 
FTU 


mg/L 
mg/L 
mg/L 
mg/L 
mg/L 


17 
18 
17 
4 

17 
18 
18 
18 
18 


18 
17 
18 
18 
18 


100.0 
100.0 
100.0 
100.0 

100.0 
94.4 
100.0 
100.0 
100.0 


55.6 
100.0 
100.0 
100.0 
94.4 


177.5 

41.3 

1880.3 

510.3 

8.173 
1.02 
7.97 

1112.6 
5.9 


0.09 
0.88 
0.050 
0.78 
0.06 


MLE 


MLE 


MLE 


160.8 

26.9 

1407.0 

153.4 

8.074 
0.72 
5.016 
860.8 

3.1 


0.05 
0.66 
0.035 
0.61 
0.05 


196.0 

63.5 

2512.8 

1697.4 

8.272 

1.45 

12.659 

1438.0 

11.3 


0.15 
1.17 
0.072 
1.00 
0.08 


16 
16 
16 
3 

16 
16 
16 
16 
15 
16 


16 
15 
16 
16 
16 


100.0 
100.0 
100.0 
100.0 
37.5 
100.0 
100.0 
100.0 
100.0 
100.0 


68.8 
100.0 
100.0 
100.0 
100.0 


142.6 
65.6 
2385.4 
974.4 
0.009 
7.998 
3.17 
74.15 
1470.5 
49.1 


0.18 
0.92 
0.127 
1.64 
0.19 


HDL 


MLE 


124.1 

163.8 

43.9 

97.9 

1458.1 

3902.5 

25.9 

36624.4 

0.003 

0.024 

7.880 

8.117 

1.80 

5.58 

40.97 

134.20 

913.1 

2368.3 

25.4 

94.9 

0.09 

0.36 

0.74 

1.14 

0.066 

0.246 

1.18 

2.27 

0.13 

0.27 

Bacteria 

Escherichia  Coliform 
Fecal  Coliform 


WdL 
WdL 


18 
18 


100.0 
100.0 


3084 
4411 


1652 
2230 


5757 
8723 


13 
13 


100.0 
100.0 


3338 
5179 


1882 
2836 


5920 
9459 
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TABLE  5.2:  MIMICO  CREEK  CONTAMINANT  CONCENTRATIONS  (CONTINUED) 


PARAMETER 

Units 

DRY  WEATHER  SAMPLE  CONDITIONS 

WET  WEATHER  SAMPLE  CONDITIONS 

Frequency 

M  ean 

Confidence 
1  nterval 

LL 

UL 

Frequency 

M  ean 

Confidence 
1  nterval 

LL 

UL 

N 

%  > 
MDL 

N 

%  > 
MDL 

Fecal  Streptococcus 

WdL 

18 

100.0 

2629 

1258 

5494 

13 

100.0 

3193 

1569 

6498 

Pseudomonas  Aeruginosa 

WdL 

18 

100.0 

120 

52 

274 

13 

100.0 

134 

59 

305 

M  etals 

Aluminum 

mg/L 

18 

100.0 

0.274 

0.154 

0.487 

15 

100.0 

1.799 

0.820 

3.948 

Barium 

mg/L 

18 

100.0 

0.0514 

0.0456 

0.0580 

16 

100.0 

0.0548 

0.0438 

0.0686 

Beryllium 

mg/L 

18 

44.4 

0.00018 

HDL 

0.00008 

0.00043 

16 

50.0 

0.00026 

HDL 

0.00010 

0.00069 

Cadmium 

mg/L 

18 

61.1 

0.0042 

MLE 

0.0015 

0.0116 

15 

80.0 

0.0020 

MLE 

0.0010 

0.0041 

Chromium 

mg/L 

18 

94.4 

0.007 

MLE 

0.005 

0.010 

16 

93.8 

0.010 

MLE 

0.006 

0.015 

Copper 

mg/L 

18 

100.0 

0.0095 

0.0076 

0.0119 

16 

100.0 

0.0205 

0.0132 

0.0318 

Iron 

mg/L 

18 

100.0 

0.40 

0.25 

0.62 

14 

100.0 

3.47 

1.77 

6.78 

Lead 

mg/L 

18 

77.8 

0.019 

MLE 

0.012 

0.028 

15 

93.3 

0.040 

MLE 

0.025 

0.066 

M  anganese 

mg/L 

18 

100.0 

0.0819 

0.0453 

0.1483 

15 

100.0 

0.2004 

0.1155 

0.3477 

M  ercury 

ug/L 

15 

33.3 

0.02 

MLE 

0.01 

0.03 

Nickel 

mg/L 

18 

88.9 

0.007 

MLE 

0.004 

0.010 

16 

87.5 

0.010 

MLE 

0.006 

0.018 

Silver 

mg/L 

18 

72.2 

0.0028 

MLE 

0.0015 

0.0052 

16 

50.0 

0.0060 

MLE 

0.0019 

0.0186 

Zinc 

mg/L 

18 

88.9 

0.024 

MLE 

0.014 

0.042 

16 

100.0 

0.100 

0.050 

0.203 

Pesticides  and  Chlorophenols 

Pentachlorophenol 

ng/L 

18 

33.3 

49.6 

MLE 

33.2 

74.1 

16 

68.8 

96.0 

MLE 

64.3 

143.3 

Organochlorine  Pesticides 

Total  PCB's 

ng/L 

15 

66.7 

12.4 

MLE 

4.8 

31.9 

Alpha-  BHC 

ng/L 

18 

100.0 

0.59 

0.46 

0.75 

13 

100.0 

0.95 

0.66 

1.38 
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TABLE  5.2:  MIMICO  CREEK  CONTAMINANT  CONCENTRATIONS  (CONTINUED) 


PARAMETER 

Units 

DRY  WEATHER  SAMPLE  CONDITIONS 

WET  WEATHER  SAMPLE  CONDITIONS 

Frequency 

M  ean 

Confidence 
1  nterval 

LL 

UL 

Frequency 

M  ean 

Confidence 
1  nterval 

LL 

UL 

N 

%  > 
MDL 

N 

%  > 
MDL 

Beta-  BHC 

ng/L 

15 

20.0 

0.03 

HDL 

0.01 

0.06 

Gamma  - BHC 

ng/L 

18 

100.0 

0.48 

0.38 

0.60 

12 

100.0 

1.13 

0.67 

1.91 

Alpha  -  Chlordane 

ng/L 

18 

94.4 

0.11 

MLE 

0.07 

0.17 

15 

80.0 

0.46 

MLE 

0.19 

1.10 

Gamma  -  Chlordane 

ng/L 

18 

88.9 

0.07 

MLE 

0.05 

0.10 

15 

80.0 

0.42 

MLE 

0.17 

1.02 

Dieldrin 

ng/L 

18 

94.4 

0.24 

MLE 

0.16 

0.35 

15 

80.0 

0.66 

MLE 

0.27 

1.59 

DMDT  -  Methoxychlor 

ng/L 

18 

44.4 

0.28 

MLE 

0.10 

0.77 

15 

60.0 

1.13 

HDL 

0.38 

3.37 

Thiodan  Sulphate 

ng/L 

18 

94.4 

0.45 

MLE 

0.28 

0.71 

15 

60.0 

1.20 

HDL 

0.41 

3.49 

Thiodan  1 

ng/L 

18 

88.9 

0.34 

MLE 

0.19 

0.60 

15 

66.7 

1.01 

HDL 

0.33 

3.08 

Thiodan  II 

ng/L 

15 

20.0 

0.10 

HDL 

0.05 

0.21 

Heptachlorepoxide 

ng/L 

18 

66.7 

0.07 

MLE 

0.04 

0.13 

15 

66.7 

0.14 

MLE 

0.06 

0.31 

Heptachlor 

ng/L 

15 

20.0 

0.04 

MLE 

0.01 

0.15 

OP  -  DDT 

ng/L 

15 

20.0 

0.09 

HDL 

0.05 

0.17 

PP  -  DDD 

ng/L 

15 

53.3 

0.18 

MLE 

0.08 

0.41 

PP -  DDE 

ng/L 

18 

38.9 

0.03 

MLE 

0.01 

0.08 

15 

73.3 

0.15 

MLE 

0.06 

0.38 

PP -  DDT 

ng/L 

18 

27.8 

0.07 

MLE 

0.03 

0.15 

15 

46.7 

0.47 

HDL 

0.18 

1.21 

Chlorobenzenes 

Hexachlorobenzene 

ng/L 

18 

33.3 

0.02 

MLE 

0.01 

0.04 

15 

66.7 

0.06 

MLE 

0.03 

0.12 

Hexachlorobutadiene 

ng/L 

15 

20.0 

0.01 

HDL 

0.01 

0.03 

Hexachloroethane 

ng/L 

18 

22.2 

0.01 

MLE 

0.01 

0.01 

Pentachlorobenzene 

ng/L 

18 

72.2 

0.05 

MLE 

0.03 

0.09 

15 

66.7 

0.21 

MLE 

0.07 

0.59 

1,2,3  -  Trichlorobenzene 

ng/L 

18 

22.2 

0.05 

HDL 

0.02 

0.11 

15 

20.0 

0.04 

HDL 

0.02 

0.11 

1,2,4  -  Trichlorobenzene 

ng/L 

18 

44.4 

0.26 

HDL 

0.10 

0.67 

15 

40.0 

0.47 

HDL 

0.15 

1.53 

1,2,4,5  -  Tetrachlorobenzene 

ng/L 

18 

22.2 

0.18 

HDL 

0.06 

0.53 
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TABLE  5.2:  MIMICO  CREEK  CONTAMINANT  CONCENTRATIONS  (CONTINUED) 


PARAMETER 

Units 

DRY  WEATHER  SAMPLE  CONDITIONS 

WET  WEATHER  SAMPLE  CONDITIONS 

Frequency 

M  ean 

Confidence 
1  nterval 

LL 

UL 

Frequency 

M  ean 

Confidence 
1  nterval 

LL 

UL 

N 

%  > 
MDL 

N 

%  > 
MDL 

1,3,5  -  Trichlorobenzene 

ng/L 

15 

26.7 

0.04 

HDL 

0.02 

0.07 

Polynuclear  Aromatic 
Hydrocarbons 

A  cenaphthene 

ng/L 

13 

46.2 

27.9 

HDL 

7.2 

108.6 

A  nthracene 

ng/L 

16 

25.0 

2.8 

HDL 

1.3 

5.8 

13 

61.5 

52.4 

HDL 

14.1 

194.7 

Benzo  (A)  Anthracene 

ng/L 

16 

56.3 

14.8 

HDL 

5.8 

38.0 

13 

100.0 

70.2 

29.4 

167.8 

Benzo  (A)  Pyrene 

ng/L 

16 

62.5 

22.4 

MLE 

7.5 

67.0 

13 

100.0 

139.8 

52.5 

372.3 

Benzo  (B)  Fluoranthene  {FA} 

ng/L 

16 

68.8 

71.5 

HDL 

23.5 

217.3 

13 

100.0 

255.4 

102.1 

638.8 

Benzo  (G-H-l)  Perylene 

ng/L 

16 

50.0 

10.6 

HDL 

4.2 

26.8 

13 

92.3 

200.0 

MLE 

62.2 

643.0 

Chrysene 

ng/L 

16 

81.3 

30.0 

MLE 

11.7 

77.1 

13 

100.0 

165.9 

63.9 

430.6 

Di benzo  (A-H)  Anthracene 

ng/L 

13 

76.9 

57.0 

MLE 

15.5 

210.5 

Fluoranthene 

ng/L 

16 

87.5 

82.4 

MLE 

29.3 

231.9 

13 

92.3 

832.4 

MLE 

217.4 

3187.9 

Fluorene 

ng/L 

13 

53.8 

54.8 

HDL 

13.2 

227.1 

Indeno  (1,2,3-  C,D)  Pyrene 

ng/L 

16 

43.8 

9.2 

HDL 

3.6 

23.2 

13 

92.3 

216.2 

MLE 

63.8 

733.3 

1  -  M  ethyl  naphthalene 

ng/L 

16 

25.0 

9.2 

HDL 

3.2 

26.7 

13 

30.8 

203.6 

HDL 

34.8 

1189.8 

2  -  M  ethyl  naphthalene 

ng/L 

16 

25.0 

9.7 

HDL 

3.3 

28.4 

13 

38.5 

225.4 

HDL 

38.9 

1306.0 

Naphthalene 

ng/L 

16 

50.0 

6.9 

HDL 

2.8 

16.8 

13 

53.8 

155.1 

HDL 

30.0 

802.3 

Perylene 

ng/L 

13 

76.9 

76.7 

MLE 

18.6 

316.4 

Phenanthrene 

ng/L 

16 

81.3 

51.1 

MLE 

17.9 

145.9 

13 

92.3 

508.5 

MLE 

134.1 

1928.1 

Pyrene 

ng/L 

16 

87.5 

64.9 

MLE 

26.6 

158.2 

13 

92.3 

593.4 

MLE 

165.6 

2126.0 

Volatile  Orqanics 
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PARAMETER 

Units 

DRY  WEATHER  SAMPLE  CONDITIONS 

WET  WEATHER  SAMPLE  CONDITIONS 

Frequency 

M  ean 

Confidence 
1  nterval 

LL 

UL 

Frequency 

M  ean 

Confidence 
1  nterval 

LL 

UL 

N 

%  > 
MDL 

N 

%  > 
MDL 

Benzene 

ng/L 

16 

25.0 

63.4                MLE 

18.2 

220.1 

15 

33.3 

46.1 

MLE 

17.4 

122.3 

Bromoform 

ng/L 

17 

29.4 

17.3                MLE 

13.3 

22.4 

Chlorodibromomethane 

ng/L 

17 

76.5 

34.1                MLE 

24.8 

46.9 

15 

73.3 

26.0 

MLE 

21.4 

31.5 

Chloroform 

ng/L 

17 

100.0 

142.7 

100.1 

203.3 

15 

100.0 

92.3 

70.2 

121.4 

Dichlorobromomethane 

ng/L 

17 

82.4 

40.7                MLE 

29.1 

56.9 

15 

80.0 

28.6 

MLE 

24.0 

34.2 

Dichloroethane 

ng/L 

17 

52.9 

31.9                MLE 

20.6 

49.4 

15 

93.3 

58.5 

MLE 

39.2 

87.1 

1,1  -  Dichloroethylene 

ng/L 

15 

20.0 

15.3 

MLE 

11.8 

19.8 

Ethyl  benzene 

ng/L 

15 

26.7 

21.0 

MLE 

10.1 

43.5 

Styrene 

ng/L 

15 

20.0 

14.7 

MLE 

10.5 

20.6 

Tetrachloroethylene 

ng/L 

17 

58.8 

63.3                MLE 

31.0 

129.1 

15 

93.3 

300.8 

MLE 

150.3 

602.0 

Toluene 

ng/L 

15 

26.7 

54.2 

HDL 

25.3 

115.8 

1,1,1  -  Trichloroethane 

ng/L 

17 

100.0 

469.2 

233.0 

944.6 

15 

100.0 

707.9 

409.5 

1223.5 

Trichloroethylene 

ng/L 

17 

82.4 

90.7                MLE 

50.9 

161.6 

15 

100.0 

223.2 

131.8 

377.9 

0  -  Xylene 

ng/L 

15 

33.3 

74.8 

HDL 

33.0 

169.5 

P  -  Xylene 

ng/L 

15 

33.3 

85.3 

MLE 

25.5 

286.1 

NOTE: 

-  Blanks  in  the  M  ean  column  indicate  below  20%  of  samples  were  above  detection  limits. 
MLE  -  Maximum  Likelihood  Estimator  Used  If:     i)  At  Least  3  Values  Are  >   MDL      ii)  At  Least  20%  Of  The  Data  Is  >   MDL 

MVU  -  M  aximum  Variance  Unbiased  Estimate  Used  ie.  M  ean  E  sti  mate  >   Maximum  Value 

HDL  -  <  W  Values  Were  Replaced  By  Half  The  Detection  Limit  Value 

GM  -  Geometric  M  ean  Used  ie.  Both  Original  M  ean  Estimate  And  MVU  M  ean  >   MaximumValue 
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TABLE  5.3:  HUMBER  RIVER  :  SUMMARY  OF  CONTAMINANT  CONCENTRATION  MEANS  BY  SAMPLE  WEATHER  CONDITIONS 

-INCLUDING  95%  CONFIDENCE  INTERVALS  AND   FREQUENCY  OF  DETECTION 


PARAMETER 


Units 


DRY  WEATHER  SAMPLE  CONDITIONS 


Frequency 


%  > 
MDL 


M  ean 


Confidence 
I  nterval 

LL 


UL 


WET  WEATHER  SAMPLE  CONDITIONS 


Frequency 


%  > 
MDL 


M  ean 


Confidence 
I  nterval 

LL 


UL 


Chemical  Parameters 

Alkalinity 

Chemical  Oxygen  Demand 

Conductivity 

Chloride 

Cyanide,  Available 

PH 

Phenols 

Suspended  Solids 

Total  Solids 

Turbidity 

Nutrients 

Ammonium 

Nitrates 

Nitrites 

Total  Kjeldahl  Nitrogen 

Phosphorus 


mg/L 
mg/L 
uS/cm 
mg/L 
mg/L 
none 
ug/L 
mg/L 
mg/L 
FTU 


mg/L 
mg/L 
mg/L 
mg/L 
mg/L 


22 
22 
22 
2 

22 
22 
21 
22 
22 


22 
22 
22 
22 
22 


100.0 
100.0 
100.0 
100.0 

100.0 
68.2 
100.0 
100.0 
100.0 


77.3 
100.0 
100.0 
100.0 
86.4 


201.4 
22.8 
900.6 
83.4 

8.348 
0.55 
16.86 
570.7 
10.8 


0.10 
0.61 
0.023 
0.58 
0.39 


MLE 


MLE 


MLE 


185.2 
18.0 
772.6 

31.3 

8.312 
0.36 

11.77 
501.9 

7.1 


0.07 
0.47 
0.018 
0.49 
0.03 


219.2 

28.9 

1050.0 

222.2 

8.383 
0.83 
24.16 
649.0 
16.5 


0.13 
0.79 
0.030 
0.67 
0.05 


25 
26 
26 
6 

26 
26 
26 
26 
26 
25 


26 
26 
26 
26 
26 


100.0 
100.0 
100.0 
100.0 
30.8 
100.0 
73.1 
100.0 
100.0 
100.0 


76.9 
100.0 
100.0 
100.0 
92.3 


177.5 
34.5 
1255.3 
517.9 
0.002 
8.210 
1.78 
149.68 
862.1 
95.1 


0.16 
1.04 
0.049 
1.13 
0.22 


MLE 


MLE 


MLE 


162.2 

194.3 

28.0 

42.5 

961.4 

1638.9 

170.5 

1572.9 

0.001 

0.004 

8.127 

8.293 

1.00 

3.17 

83.04 

269.80 

691.7 

1074.5 

51.6 

175.1 

MLE 


0.11 

0.24 

0.88 

1.23 

0.036 

0.067 

0.92 

1.40 

0.13 

0.36 
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TABLE  5.3  HUMBER  RIVER  CONTAMINANT  CONCENTRATIONS  (CONTINUED) 


PARAMETER 

Units 

DRY  WEATHER  SAMPLE  CONDITIONS 

WET  WEATHER  SAMPLE  CONDITIONS 

Frequency 

M  ean 

Confidence 
1  nterval 

LL 

UL 

Frequency 

M  ean 

Confidence 
1  nterval 

LL 

UL 

N 

%  > 
MDL 

N 

%  > 
MDL 

Bacteria 

Escherichia  Coliform 

WdL 

21 

100.0 

1015 

683 

1509 

26 

100.0 

2685 

1897 

3801 

Fecal  Coliform 

WdL 

21 

100.0 

1184 

810 

1730 

26 

100.0 

3153 

2208 

4504 

Fecal  Streptococcus 

WdL 

21 

100.0 

304 

183 

506 

26 

100.0 

1971 

1215 

3196 

Pseudomonas  Aeruginosa 

WdL 

21 

100.0 

26 

16 

43 

26 

100.0 

71 

43 

118 

M  etals 

Aluminum 

mg/L 

21 

100.0 

0.684 

.0356 

1.356 

26 

100.0 

2.603 

1.483 

4.569 

Barium 

mg/L 

22 

100.0 

0.0698 

0.0663 

0.0734 

26 

100.0 

0.0771 

0.0681 

0.0873 

Beryllium 

mg/L 

22 

36.4 

0.00019 

HDL 

0.00009 

0.00043 

26 

57.7 

0.00041 

HDL 

0.00020 

0.00087 

Cadmium 

mg/L 

22 

72.7 

0.0012 

MLE 

0.0007 

0.0020 

26 

61.5 

0.0013 

MLE 

0.0007 

0.0025 

Chromium 

mg/L 

22 

77.3 

0.006 

MLE 

0.004 

0.010 

26 

92.3 

0.013 

MLE 

0.008 

0.021 

Copper 

mg/L 

21 

100.0 

0.0082 

0.0064 

0.0105 

25 

100.0 

0.0170 

0.0120 

0.0240 

Iron 

mg/L 

21 

100.0 

0.58 

0.41 

0.83 

26 

100.0 

4.72 

2.74 

8.13 

Lead 

mg/L 

22 

86.4 

0.020 

MLE 

0.015 

0.028 

26 

88.5 

0.027 

MLE 

0.018 

0.039 

M  anganese 

mg/L 

21 

100.0 

0.0470 

0.0350 

0.0632 

26 

100.0 

0.1679 

0.1159 

0.2433 

Nickel 

mg/L 

22 

81.8 

0.007 

MLE 

0.004 

0.011 

26 

84.6 

0.012 

MLE 

0.007 

0.019 

Silver 

mg/L 

22 

54.5 

0.0022 

MLE 

0.0011 

0.0044 

26 

57.7 

0.0023 

MLE 

0.0012 

0.0042 

Zinc 

mg/L 

22 

81.8 

0.017 

MLE 

0.010 

0.028 

26 

92.3 

0.059 

MLE 

0.035 

0.097 
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PARAMETER 

Units 

DRY  WEATHER  SAMPLE  CONDITIONS 

WET  WEATHER  SAMPLE  CONDITIONS 

Frequency 

M  ean 

Confidence 
1  nterval 

LL 

UL 

Frequency 

M  ean 

Confidence 
1  nterval 

LL 

UL 

N 

%  > 
MDL 

N 

%  > 
MDL 

Pesticides  and  Chlorophenols 

Pentachlorophenol 

ng/L 

26 

46.2 

54.5 

MLE 

44.4 

66.9 

Orqanochlorine  Pesticides 

Total  PCB's 

ng/L 

22 

36.4 

1.2                MLE 

0.8 

1.9 

25 

44.0 

6.7 

MLE 

2.9 

15.4 

Alpha-  BHC 

ng/L 

21 

100.0 

0.39 

0.34 

0.44 

25 

100.0 

0.82 

0.63 

1.07 

Gamma- BHC 

ng/L 

22 

100.0 

0.48 

0.34 

0.67 

24 

100.0 

0.67 

0.54 

0.83 

Alpha  -  Chlordane 

ng/L 

22 

77.3 

0.09                MLE 

0.06 

0.14 

25 

72.0 

0.20 

MLE 

0.11 

0.37 

Gamma  -  Chlordane 

ng/L 

22 

86.4 

0.07                MLE 

0.05 

0.09 

25 

76.0 

0.17 

MLE 

0.10 

0.31 

Dieldrin 

ng/L 

22 

81.8 

0.27                MLE 

0.15 

0.48 

25 

76.0 

0.55 

MLE 

0.27 

1.13 

DMDT  -  Methoxychlor 

ng/L 

22 

40.9 

0.15                HDL 

0.08 

0.29 

25 

32.0 

0.13 

HDL 

0.07 

0.24 

Thiodan  Sulphate 

ng/L 

22 

81.8 

0.64                MLE 

0.35 

1.17 

25 

56.0 

0.44 

HDL 

0.22 

0.88 

Thiodan  1 

ng/L 

22 

63.6 

0.31                MLE 

0.14 

0.71 

25 

60.0 

0.62 

HDL 

0.27 

1.39 

Thiodan  II 

ng/L 

25 

24.0 

0.11 

HDL 

0.06 

0.20 

Heptachlorepoxide 

ng/L 

22 

54.5 

0.10                MLE 

0.04 

0.23 

25 

44.0 

0.06 

MLE 

0.03 

0.15 

PP  -  DDD 

ng/L 

22 

54.5 

0.07                MLE 

0.05 

0.11 

25 

40.0 

0.21 

MLE 

0.10 

0.46 

PP -  DDE 

ng/L 

22 

59.1 

0.14                HDL 

0.07 

0.31 

25 

68.0 

0.32 

HDL 

0.15 

0.70 

PP -  DDT 

ng/L 

22 

31.8 

0.05                MLE 

0.03 

0.08 

25 

64.0 

0.52 

MLE 

0.24 

1.13 
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TABLE  5.3:  HUMBER  RIVER  CONTAMINANT  CONCENTRATIONS  (CONTINUED) 


PARAMETER 

Units 

DRY  WEATHER  SAMPLE  CONDITIONS 

WET  WEATHER  SAMPLE  CONDITIONS 

Frequency 

M  ean 

Confidence 
1  nterval 

LL 

UL 

Frequency 

M  ean 

Confidence 
1  nterval 

LL 

UL 

N 

%  > 
MDL 

N 

%  > 
MDL 

Chlorobenzenes 

Hexachlorobenzene 

ng/L 

22 

31.8 

0.03 

MLE 

0.01 

0.07 

25 

44.0 

0.05 

HDL 

0.03 

0.10 

Hexachlorobutadiene 

ng/L 

22 

27.3 

0.03 

MLE 

0.01 

0.08 

Hexachloroethane 

ng/L 

22 

31.8 

0.02 

MLE 

0.01 

0.03 

Pentachlorobenzene 

ng/L 

22 

59.1 

0.05 

MLE 

0.03 

0.10 

25 

60.0 

0.14 

HDL 

0.07 

0.29 

1,2,3  -  Trichlorobenzene 

ng/L 

22 

22.7 

0.05 

HDL 

0.03 

0.12 

24 

20.8 

0.04 

HDL 

0.02 

0.08 

1,2,4  -  Trichlorobenzene 

ng/L 

22 

40.9 

0.30 

HDL 

0.13 

0.71 

25 

40.0 

1.40 

HDL 

0.50 

3.92 

1,2,4,5  -  Tetrachlorobenzene 

ng/L 

25 

20.0 

0.05 

HDL 

0.03 

0.11 

1,3,5  -  Trichlorobenzene 

ng/L 

22 

31.8 

0.21 

HDL 

0.09 

0.50 

Polynuclear  Aromatic 
Hydrocarbons 

Acenaphthene 

ng/L 

22 

27.3 

2.8 

HDL 

1.5 

5.3 

A  nthracene 

ng/L 

22 

45.5 

8.3 

HDL 

3.9 

17.9 

Benzo  (A)  Anthracene 

ng/L 

20 

50.0 

5.5 

MLE 

2.3 

13.3 

22 

90.9 

65.7 

MLE 

29.1 

148.4 

Benzo  (A)  Pyrene 

ng/L 

20 

50.0 

6.8 

MLE 

2.7 

16.8 

22 

90.9 

95.4 

MLE 

40.1 

227.0 

Benzo  (B)  Fluoranthene  {FA} 

ng/L 

19 

84.2 

23.0 

MLE 

10.9 

48.2 

22 

95.5 

198.0 

MLE 

88.9 

440.5 

Benzo  (G-H-l)  Perylene 

ng/L 

20 

45.0 

4.8 

HDL 

2.4 

9.8 

22 

81.8 

99.3 

MLE 

37.5 

263.1 

Chrysene 

ng/L 

20 

80.0 

13.3 

MLE 

6.4 

27.6 

22 

95.5 

117.5 

MLE 

53.6 

257.6 

Di benzo  (A-H)  Anthracene 

ng/L 

22 

27.3 

2.1 

HDL 

1.2 

3.7 

Fluoranthene 

ng/L 

19 

100.0 

23.5 

12.5 

44.2 

22 

95.5 

266.4 

MLE 

113.4 

625.7 

Fluorene 

ng/L 

22 

45.5 

14.0 

HDL 

6.0 

32.5 

Indeno  (1,2,3  -  C,D)  Pyrene 

ng/L 

20 

50.0 

8.4 

MLE 

3.2 

21.7 

22 

86.4 

67.6 

MLE 

29.1 

156.8 

1  -  M  ethyl  naphthalene 

ng/L 

22 

40.9 

29.0 

HDL 

10.9 

77.2 

-32- 


PARAMETER 

Units 

DRY  WEATHER  SAMPLE  CONDITIONS 

WET  WEATHER  SAMPLE  CONDITIONS 

Frequency 

M  ean 

Confidence 
1  nterval 

LL                    UL 

Frequency 

M  ean 

Confidence 
1  nterval 

LL                    UL 

N 

%  > 
MDL 

N 

%  > 
MDL 

2  -  M  ethyl  naphthalene 

Naphthalene 

Perylene 

Phenanthrene 

Pyrene 

Volatile  Orqanics 

Chloroform 

1,4  -  Dichlorobenzene 

Tetrachloroethylene 

1,1,1  -  Trichloroethane 

Trichloroethylene 

ng/L 
ng/L 
ng/L 
ng/L 
ng/L 

ng/L 
ng/L 
ng/L 
ng/L 
ng/L 

19 
19 

20 
20 

19 
19 
19 
19 
19 

21.1 
52.6 

85.0 
100.0 

78.9 
36.8 
31.6 
36.8 
94.7 

2.9                MLE 
9.4                 HDL 

8.9                 MLE 
23.6 

36.6                MLE 
20.2                MLE 
45.1                MLE 
25.8                MLE 
98.1                MLE 

0.9                     9.7 
4.2                    21.3 

4.7                    17.0 

14.2  39.4 

27.3  49.1 

14.7  27.9 

18.8  108.4 
14.6                   45.7 

63.4  151.6 

22 
22 
22 
22 
22 

23 
24 
24 
24 
24 

40.9 
63.6 
40.9 
90.9 
95.5 

87.0 
45.8 
75.0 
83.3 
100.0 

25.3  HDL 

27.4  HDL 
10.3               HDL 
181.2              MLE 
229.1              MLE 

32.6               MLE 

26.1  MLE 
118.5              MLE 

70.2  MLE 
142.9 

9.7                    66.0 
11.6                   64.6 
4.6                    23.4 

72.6  452.4 

100.3  523.1 

27.3                   39.0 
17.9                   37.9 
67.9                  206.8 

46.7  105.6 

106.4  191.9 

NOTE: 

-  Blanks  in  the  M  ean  column  indicate  below  20%  of  samples  were  above  detection  limits. 
MLE  -  Maximum  Likelihood  Estimator  Used  If:     i)  At  Least  3  Values  Are  >   MDL      ii)  At  Least  20%  Of  The  Data  Is  >   MDL 

MVU  -  M  axi  mum  Variance  Unbiased  Estimate  Used  ie.  M  ean  E  sti  mate  >   Maximum  Value 

HDL  -  <  W  Values  Were  Replaced  By  Half  The  Detection  LimitValue 

GM  -  Geometric  M  ean  Used  ie.  Both  Original  M  ean  Estimate  And  MVU  M  ean  >   Maximum  Value 
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TABLE  5.4:  DON  RIVER  :  SUMMARY  OF  CONTAMINANT  CONCENTRATION  MEANS  BY  SAMPLE  WEATHER  CONDITIONS 

-INCLUDING  95%  CONFIDENCE  INTERVALS  AND   FREQUENCY  OF  DETECTION 


PARAMETER 


Units 


DRY  WEATHER  SAMPLE  CONDITIONS 


Frequency 


%  > 
MDL 


M  ean 


Confidence 
I  nterval 

LL 


UL 


WET  WEATHER  SAMPLE  CONDITIONS 


Frequency 


%  > 
MDL 


M  ean 


Confidence 
I  nterval 

LL 


UL 


Chemical  Parameters 

Alkalinity 

Chemical  Oxygen  Demand 

Conductivity 

Chloride 

Cyanide,  Available 

PH 

Phenols 

Suspended  Solids 

Total  Solids 

Turbidity 

Nutrients 

Ammonium 

Nitrates 

Nitrites 

Total  Kjeldahl  Nitrogen 

Phosphorus 


mg/L 
mg/L 
uS/cm 
mg/L 
mg/L 
none 
ug/L 
mg/L 
mg/L 
FTU 


mg/L 
mg/L 
mg/L 
mg/L 
mg/L 


24 
24 
24 
3 

24 
24 
24 
24 
24 
23 


25 
24 
25 
25 
25 


100.0 
100.0 
100.0 
100.0 
25.0 
100.0 
95.8 
100.0 
100.0 
100.0 


100.0 
100.0 
100.0 
100.0 
100.0 


206.1 
27.8 
1342.9 
235.6 
0.002 
8.233 
1.35 
8.65 
819.6 
7.3 


0.90 
3.50 
0.214 
1.55 
0.16 


MLE 


MLE 


193.2 
23.5 

1124.3 
58.5 

0.001 

8.168 
1.00 
7.26 

699.5 
5.6 


0.60 
3.26 
0.153 
1.23 
0.14 


219.9 
32.8 
1604.1 
949.2 
0.005 
8.300 
1.81 
10.30 
960.3 
9.6 


1.35 
3.75 
0.298 
1.95 
0.18 


21 
21 
21 
3 

20 
21 
21 
20 
21 
20 


21 
21 
21 
21 
21 


100.0 
100.0 
100.0 
100.0 
30.0 
100.0 
100.0 
100.0 
100.0 
100.0 


85.7 
100.0 
100.0 
100.0 
100.0 


155.1 
33.3 
1100.7 
537.3 
0.002 
8.110 
2.05 
115.23 
821.6 
98.1 


0.29 
2.39 
0.166 
1.50 
0.28 


MLE 


MLE 


141.0 

170.6 

25.6 

43.4 

858.0 

1412.0 

16.5 

17469.9 

0.001 

0.005 

8.045 

8.176 

1.36 

3.11 

79.34 

167.36 

665.8 

1013.8 

62.1 

155.1 

0.17 

0.48 

2.11 

2.70 

0.121 

0.227 

1.08 

2.08 

0.21 

0.36 

Bacteria 


-34- 


TABLE  5.4:  DON  RIVER  CONTAMINANT  CONCENTRATIONS  (CONTINUED) 


PARAMETER 

Units 

DRY  WEATHER  SAMPLE  CONDITIONS 

WET  WEATHER  SAMPLE  CONDITIONS 

Frequency 

M  ean 

Confidence 
1  nterval 

LL 

UL 

Frequency 

M  ean 

Confidence 
1  nterval 

LL 

UL 

N 

%  > 
MDL 

N 

%  > 
MDL 

Escherichia  Coliform 

WdL 

22 

90.9 

3786 

MLE 

1052 

13623 

18 

100.0 

46437 

14576 

Fecal  Coliform 

WdL 

22 

90.9 

16970 

MLE 

3909 

73675 

18 

100.0 

51157 

16500 

Fecal  Streptococcus 

WdL 

22 

95.5 

264 

MLE 

108 

643 

18 

100.0 

7908 

3037 

20588 

Pseudomonas  Aeruginosa 

WdL 

22 

90.9 

41 

MLE 

20 

85 

18 

100.0 

554 

229 

1340 

M  etals 

Aluminum 

mg/L 

23 

100.0 

0.140 

0.115 

0.172 

20 

100.0 

3.252 

1.957 

5.404 

Barium 

mg/L 

24 

100.0 

0.0659 

0.0617 

0.0704 

21 

100.0 

0.0762 

0.0675 

0.0861 

Beryllium 

mg/L 

24 

58.3 

0.00024 

HDL 

0.00012 

0.00050 

21 

42.9 

0.00012 

HDL 

0.00006 

0.00025 

Cadmium 

mg/L 

24 

70.8 

0.0012 

MLE 

0.0007 

0.0020 

21 

71.4 

0.0008 

MLE 

0.0005 

0.0014 

Chromium 

mg/L 

24 

83.3 

0.005 

MLE 

0.003 

0.007 

21 

90.5 

0.013 

MLE 

0.008 

0.021 

Copper 

mg/L 

24 

100.0 

0.0080 

0.0066 

0.0097 

20 

100.0 

0.0215 

0.0176 

0.0262 

Iron 

mg/L 

24 

100.0 

0.46 

0.41 

0.52 

21 

100.0 

5.15 

3.34 

7.94 

Lead 

mg/L 

24 

83.3 

0.017 

MLE 

0.005 

0.022 

21 

90.5 

0.031 

MLE 

0.022 

0.044 

M  anganese 

mg/L 

24 

100.0 

0.0585 

0.0471 

0.0728 

21 

100.0 

0.1883 

0.1395 

0.2540 

M  ercury 

ug/L 

21 

38.1 

0.02 

MLE 

0.02 

0.04 

Nickel 

mg/L 

24 

87.5 

0.006 

MLE 

0.004 

0.009 

21 

85.7 

0.014 

MLE 

0.008 

0.025 

Silver 

mg/L 

24 

79.2 

0.0045 

MLE 

0.0023 

0.0087 

21 

61.9 

0.0019 

MLE 

0.0010 

0.0035 

Zinc 

mg/L 

24 

79.2 

0.019 

MLE 

0.011 

0.031 

20 

100.0 

0.080 

0.058 

0.112 

Pesticides  and  Chlorophenols 

Pentachlorophenol 

ng/L 

24 

41.7 

90.8 

MLE 

52.4 

157.4 

18 

72.2 

93.7 

MLE 

67.7 

129.7 
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TABLE  5.4:  DON  RIVER  CONTAMINANT  CONCENTRATIONS  (CONTINUED) 


PARAMETER 

Units 

DRY  WEATHER  SAMPLE  CONDITIONS 

WET  WEATHER  SAMPLE  CONDITIONS 

Frequency 

M  ean 

Confidence 
1  nterval 

LL 

UL 

Frequency 

M  ean 

Confidence 
1  nterval 

LL 

UL 

N 

%  > 
MDL 

N 

%  > 
MDL 

Orqanochlorine  Pesticides 

Total  PCB's 

ng/L 

19 

84.2 

11.2               MLE 

6.4 

19.6 

Aldrin 

ng/L 

19 

31.6 

0.05               HDL 

0.02 

0.11 

Alpha-  BHC 

ng/L 

23 

100.0 

0.66 

0.54 

0.82 

16 

100.0 

0.96 

0.70 

1.32 

Beta-  BHC 

ng/L 

24 

20.8 

0.03                HDL 

0.02 

0.07 

Gamma  - BHC 

ng/L 

23 

100.0 

3.43 

2.22 

5.31 

16 

100.0 

2.24 

1.35 

3.72 

Alpha  -  Chlordane 

ng/L 

24 

54.2 

0.12                MLE 

0.06 

0.23 

19 

89.5 

1.01               MLE 

0.46 

2.18 

Gamma  -  Chlordane 

ng/L 

24 

45.8 

0.05                MLE 

0.03 

0.09 

19 

73.7 

1.07               MLE 

0.39 

2.95 

Dieldrin 

ng/L 

24 

87.5 

0.57                MLE 

0.30 

1.08 

19 

84.2 

2.15               MLE 

0.88 

5.25 

DMDT  -  Methoxychlor 

ng/L 

24 

45.8 

0.29                HDL 

0.15 

0.58 

19 

63.2 

2.21               HDL 

0.76 

6.38 

Thiodan  Sulphate 

ng/L 

24 

62.5 

0.84                HDL 

0.39 

1.81 

19 

73.7 

1.94               MLE 

0.72 

5.21 

Thiodan  1 

ng/L 

24 

58.3 

0.32                HDL 

0.15 

0.67 

19 

63.2 

1.17               MVU 

0.41 

3.34 

Heptachlorepoxide 

ng/L 

24 

50.0 

0.06                MLE 

0.03 

0.13 

18 

50.0 

0.13               HDL 

0.05 

0.32 

H  eptachlor 

ng/L 

19 

31.6 

0.05               HDL 

0.02 

0.12 

OP  -  DDT 

ng/L 

19 

42.1 

0.25               HDL 

0.12 

0.53 

PP  -  DDD 

ng/L 

24 

33.3 

0.05                MLE 

0.03 

0.06 

19 

78.9 

0.92               MLE 

0.41 

2.04 

PP -  DDE 

ng/L 

24 

62.5 

0.08                MLE 

0.04 

0.16 

19 

89.5 

1.01               MLE 

0.43 

2.40 

PP -  DDT 

ng/L 

24 

50.0 

0.07                MLE 

0.05 

0.09 

19 

78.9 

3.79               MLE 

1.36 

10.59 

Chlorobenzenes 

Hexachlorobenzene 

ng/L 

24 

37.5 

0.04                MLE 

0.02 

0.09 

19 

63.2 

0.28               MLE 

0.10 

0.77 

Hexachlorobutadiene 

ng/L 

24 

20.8 

0.01                MLE 

0.01 

0.03 

19 

52.6 

0.03               MLE 

0.02 

0.07 
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TABLE  5.4:  DON  RIVER  CONTAMINANT  CONCENTRATIONS  (CONTINUED) 


PARAMETER 

Units 

DRY  WEATHER  SAMPLE  CONDITIONS 

WET  WEATHER  SAMPLE  CONDITIONS 

Frequency 

M  ean 

Confidence 
1  nterval 

LL 

UL 

Frequency 

M  ean 

Confidence 
1  nterval 

LL 

UL 

N 

%  > 
MDL 

N 

%  > 
MDL 

Hexachloroethane 

ng/L 

24 

25.0 

0.02 

MLE 

0.01 

0.05 

19 

31.6 

0.04 

MLE 

0.01 

0.11 

Pentachlorobenzene 

ng/L 

24 

50.0 

0.08 

MLE 

0.04 

0.18 

19 

84.2 

0.33 

MLE 

0.16 

0.67 

1,2,3  -  Trichlorobenzene 

ng/L 

24 

25.0 

0.08 

HDL 

0.04 

0.18 

19 

36.8 

0.09 

HDL 

0.04 

0.22 

1,2,3,4  -  Tetrachlorobenzene 

ng/L 

19 

21.1 

0.02 

HDL 

0.01 

0.04 

1,2,4  -  Trichlorobenzene 

ng/L 

24 

79.2 

1.11 

MLE 

0.49 

2.49 

19 

78.9 

1.27 

MLE 

0.50 

3.25 

1,2,4,5  -  Tetrachlorobenzene 

ng/L 

24 

29.2 

0.83 

HDL 

0.27 

2.54 

1,3,5  -  Trichlorobenzene 

ng/L 

24 

20.8 

0.05 

HDL 

0.03 

0.09 

19 

47.4 

0.31 

HDL 

0.12 

0.77 

Polynuclear  Aromatic 
Hydrocarbons 

Acenaphthene 

ng/L 

23 

26.1 

2.0 

HDL 

1.2 

3.4 

18 

44.4 

6.8 

MLE 

2.4 

19.1 

A  nthracene 

ng/L 

18 

66.7 

25.1 

MLE 

9.2 

68.9 

Benzo  (A)  Anthracene 

ng/L 

18 

100.0 

59.5 

30.6 

115.8 

Benzo  (A)  Pyrene 

ng/L 

23 

34.8 

5.0 

MLE 

2.0 

13.0 

18 

94.4 

135.7 

MLE 

60.9 

302.3 

Benzo  (B)  Fluoranthene  {FA} 

ng/L 

23 

65.2 

16.7 

MLE 

7.1 

39.0 

18 

100.0 

237.1 

106.5 

527.8 

Benzo  (G-H-l)  Perylene 

ng/L 

23 

30.4 

4.9 

MLE 

1.8 

13.3 

18 

100.0 

74.5 

38.2 

145.5 

Chrysene 

ng/L 

23 

60.9 

9.1 

MLE 

4.1 

20.2 

18 

100.0 

121.6 

61.4 

241.0 

Di benzo  (A-H)  Anthracene 

ng/L 

18 

50.0 

9.1 

HDL 

3.9 

21.0 

Fluoranthene 

ng/L 

23 

78.3 

30.8 

MLE 

13.9 

68.3 

18 

100.0 

174.7 

91.8 

332.6 

Fluorene 

ng/L 

23 

30.4 

4.4 

HDL 

2.2 

8.7 

18 

61.1 

6.2 

MLE 

2.7 

14.2 

Indeno  (1,2,3-  C,D)  Pyrene 

ng/L 

23 

21.7 

2.4 

MLE 

0.9 

6.4 

18 

94.4 

95.5 

MLE 

43.0 

212.2 

1  -  M  ethyl  naphthalene 

ng/L 

23 

21.7 

3.3 

HDL 

1.7 

6.6 

18 

33.3 

3.5 

MLE 

1.2 

9.9 

2  -  M  ethyl  naphthalene 

ng/L 

23 

30.4 

6.1 

HDL 

2.8 

13.2 

18 

44.4 

5.0 

MLE 

1.9 

12.8 

Naphthalene 

ng/L 

23 

56.5 

10.0 

HDL 

4.8 

20.6 

17 

58.8 

3.7 

MLE 

1.8 

7.4 
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PARAMETER 

Units 

DRY  WEATHER  SAMPLE  CONDITIONS 

WET  WEATHER  SAMPLE  CONDITIONS 

Frequency 

M  ean 

Confidence 
1  nterval 

LL 

UL 

Frequency 

M  ean 

Confidence 
1  nterval 

LL 

UL 

N 

%  > 
MDL 

N 

%  > 
MDL 

Perylene 

ng/L 

18 

66.7 

31.3 

HDL 

12.1 

80.8 

Phenanthrene 

ng/L 

23 

60.9 

21.7               HDL 

9.4 

49.9 

18 

100.0 

139.2 

62.5 

310.2 

Pyrene 

ng/L 

23 

91.3 

27.9                MLE 

15.6 

49.9 

18 

100.0 

157.4 

84.4 

293.7 

Volatile  Orqanics 

Benzene 

ng/L 

21 

42.9 

20.8                MLE 

16.9 

25.6 

18 

22.2 

15.8 

MLE 

12.6 

20.0 

Bromoform 

ng/L 

23 

52.2 

22.9                MLE 

18.2 

29.0 

18 

22.2 

19.0 

MLE 

8.8 

40.9 

Chlorodibromomethane 

ng/L 

23 

91.3 

42.2                MLE 

31.0 

57.6 

18 

66.7 

48.7 

MLE 

28.4 

83.4 

Chloroform 

ng/L 

23 

100.0 

289.0 

211.5 

394.8 

18 

100.0 

331.3 

206.3 

532.1 

1,4  -  Dichlorobenzene 

ng/L 

21 

100.0 

79.4 

63.8 

98.8 

18 

94.4 

48.3 

MLE 

38.0 

61.4 

Dichlorobromomethane 

ng/L 

23 

95.7 

82.9                MLE 

54.0 

127.3 

18 

94.4 

152.2 

MLE 

82.1 

281.9 

Ethyl  benzene 

ng/L 

21 

28.6 

18.0                MLE 

15.9 

20.4 

Tetrachloroethylene 

ng/L 

23 

95.7 

61.3                MLE 

47.5 

79.0 

18 

94.4 

79.6 

MLE 

56.1 

112.9 

Toluene 

ng/L 

17 

58.8 

36.6                MLE 

23.1 

58.0 

13 

38.5 

19.6 

MLE 

15.0 

25.8 

1,1,1  -  Trichloroethane 

ng/L 

23 

52.2 

21.6                MLE 

18.0 

25.8 

18 

83.3 

42.9 

MLE 

30.7 

60.0 

Trichloroethylene 

ng/L 

23 

65.2 

31.9                MLE 

23.5 

43.4 

17 

88.2 

69.2 

MLE 

45.7 

104.7 

0  -  Xylene 

ng/L 

21 

47.6 

23.1                MLE 

17.9 

29.8 

P  -  Xylene 

ng/L 

21 

52.4 

29.2                MLE 

20.5 

41.7 

NOTE: 

MLE 
MVU 
HDL 
GM 


Blanks  in  the  M  ean  column  indicate  below  20%  of  samples  were  above  detection  limits 

Maximum  Likelihood  Estimator  Used  If:     i)  At  Least  3  Values  Are  >   MDL      ii)  At  Least  20%  Of  The  Data  Is  >   MDL 
-  M  aximum  Variance  Unbiased  Estimate  Used  ie.  M  ean  Estimate  >   M  aximum  Value 
<  W  Values  Were  Replaced  By  Half  The  Detection  Limit  Value 
Geometric  M  ean  Used  ie.  Both  Original  M  ean  Estimate  And  M  VU  M  ean  >   M  aximum  Value 
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TABLE  5.5:  HIGHLAND  CREEK  :  SUMMARY  OF  CONTAMINANT  CONCENTRATION  MEANS  BY  SAMPLE  WEATHER  CONDITIONS 

-INCLUDING  95%  CONFIDENCE  INTERVALS  AND   FREQUENCY  OF  DETECTION 


PARAMETER 


Units 


DRY  WEATHER  SAMPLE  CONDITIONS 


Frequency 


N 


%  > 
MDL 


M  ean 


Confidence 
I  nterval 

LL 


UL 


WET  WEATHER  SAMPLE  CONDITIONS 


Frequency 


N 


%  > 
MDL 


M  ean 


Confidence 
I  nterval 

LL 


UL 


Chemical  Parameters 

Alkalinity 

Chemical  Oxygen  Demand 

Conductivity 

Chloride 

Cyanide,  Available 

PH 

Phenols 

Suspended  Solids 

Total  Solids 

Turbidity 

Nutrients 

Ammonium 

Nitrates 

Nitrites 

Total  Kjeldahl  Nitrogen 

Phosphorus 


mg/L 
mg/L 
uU/cm 
mg/L 
mg/L 
none 
ug/L 
mg/L 
mg/L 
FTU 


mg/L 
mg/L 
mg/L 
mg/L 
mg/L 


12 
12 
12 
2 

12 
12 
12 
12 
12 


12 
12 
12 
12 
12 


100.0 
100.0 
100.0 
100.0 

100.0 
75.0 
100.0 
100.0 
100.0 


75.0 
100.0 
91.7 
100.0 
75.0 


192.5 

17.3 

1133.7 

337.2 

8.263 
0.48 
6.30 

716.5 

4.3 


MLE 


179.3 

10.1 

945.33 


8.206 
0.31 
3.65 
602.7 

2.1 


0.08 

MLE 

0.06 

1.00 

MLE 

0.76 

0.021 

MLE 

0.013 

0.46 

0.39 

0.02 

MLE 

0.02 

206.6 

29.7 

1359.6 


8.320 
0.73 
10.87 
851.8 

8.7 


0.10 
1.31 
0.034 
0.53 
0.03 


15 
15 
15 
8 

15 
15 
15 
15 
15 
14 


15 
15 
15 
15 
15 


100.0 
100.0 
100.0 
100.0 
20.0 
100.0 
86.7 
100.0 
100.0 
100.0 


86.7 
100.0 
100.0 
100.0 
93.3 


144.2 
38.1 
1202.2 
461.7 
0.002 
8.166 
0.83 
146.48 
869.8 
124.5 


0.11 
1.08 
0.045 
0.81 
0.18 


MLE 


MLE 


MLE 


122.3 

170.0 

28.8 

50.3 

777.3 

1859.5 

132.3 

1610.7 

0.000 

0.005 

8.088 

8.245 

0.53 

1.31 

57.85 

370.89 

613.4 

1233.4 

39.6 

391.2 

MLE 


0.07 

0.19 

0.87 

1.33 

0.027 

0.076 

0.64 

1.02 

0.09 

0.35 
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PARAMETER 

Units 

DRY  WEATHER  SAMPLE  CONDITIONS 

WET  WEATHER  SAMPLE  CONDITIONS 

Frequency 

M  ean 

Confidence 
1  nterval 

LL 

UL 

Frequency 

M  ean 

Confidence 
1  nterval 

LL 

UL 

N 

%  > 
MDL 

N 

%  > 
MDL 

Bacteria 

Escherichia  Coliform 

WdL 

11 

100.0 

399 

237 

673 

10 

100.0 

6835 

2781 

16801 

Fecal  Coliform 

WdL 

11 

100.0 

501 

314 

798 

10 

100.0 

8603 

3410 

21707 

Fecal  Streptococcus 

WdL 

11 

100.0 

207 

110 

390 

10 

100.0 

4135 

1455 

11750 

Pseudomonas  Aeruginosa 

WdL 

11 

100.0 

49 

23 

108 

10 

100.0 

892 

213 

3725 

M  etals 

Aluminum 

mg/L 

12 

91.7 

0.132 

MLE 

0.053 

0.326 

15 

100.0 

4.772 

1.617 

14.083 

Barium 

mg/L 

12 

100.0 

0.0724 

0.0652 

0.0805 

15 

100.0 

0.0701 

0.0593 

0.0828 

Beryllium 

mg/L 

12 

33.3 

0.00015 

HDL 

0.00005 

0.00045 

15 

46.7 

0.00026 

HDL 

0.00009 

0.00070 

Cadmium 

mg/L 

12 

25.0 

0.0004 

HDL 

0.0002 

0.0009 

15 

66.7 

0.0013 

MLE 

0.0006 

0.0029 

Chromium 

mg/L 

12 

83.3 

0.011 

MLE 

0.005 

0.027 

15 

93.3 

0.011 

MLE 

0.006 

0.019 

Copper 

mg/L 

11 

100.0 

0.0059 

0.0037 

0.0095 

15 

100.0 

0.0158 

0.0118 

0.0212 

Iron 

mg/L 

11 

100.0 

0.23 

0.15 

0.35 

15 

100.0 

5.36 

2.18 

13.18 

Lead 

mg/L 

12 

58.3 

0.013 

MLE 

0.006 

0.027 

15 

100.0 

0.032 

0.021 

0.049 

M  anganese 

mg/L 

11 

100.0 

0.0244 

0.0151 

0.0394 

15 

100.0 

0.1561 

0.0786 

0.3101 

M  ercury 

ug/L 

15 

26.7 

0.02 

MLE 

0.01 

0.04 

Nickel 

mg/L 

12 

83.3 

0.005 

MLE 

0.003 

0.010 

15 

73.3 

0.013 

MLE 

0.005 

0.029 

Silver 

mg/L 

12 

41.7 

0.0012 

MLE 

0.0005 

0.0029 

15 

20.0 

0.0010 

HDL 

0.0005 

0.0020 

Zinc 

mg/L 

12 

33.3 

0.005 

MLE 

0.002 

0.014 

15 

93.3 

0.055 

MLE 

0.026 

0.115 
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TABLE  5.5:  HIGHLAND  CREEK  CONTAMINANT  CONCENTRATIONS  (CONTINUED) 


PARAMETER 

Units 

DRY  WEATHER  SAMPLE  CONDITIONS 

WET  WEATHER  SAMPLE  CONDITIONS 

Frequency 

M  ean 

Confidence 
1  nterval 

LL 

UL 

Frequency 

M  ean 

Confidence 
1  nterval 

LL 

UL 

N 

%  > 
MDL 

N 

%  > 
MDL 

M  etalloids 

Arsenic 

mg/L 

15 

40.0 

0.002               MLE 

0.001 

0.005 

Pesticides  and  Chlorophenols 

Pentachlorophenol 

ng/L 

12 

25.0 

40.6                MLE 

27.6 

59.7 

15 

40.0 

57.7               MLE 

35.9 

92.7 

Orqanochlorine  Pesticides 

Alpha-  BHC 

ng/L 

12 

83.3 

0.77                MLE 

0.26 

2.30 

13 

61.5 

1.13              MVU 

0.25 

5.06 

Gamma  - BHC 

ng/L 

12 

83.3 

2.04                MLE 

0.56 

7.49 

13 

61.5 

1.79               MVU 

0.36 

8.92 

Alpha  -  Chlordane 

ng/L 

12 

83.3 

0.06                MLE 

0.04 

0.10 

12 

66.7 

0.25               MLE 

0.09 

0.75 

Gamma  -  Chlordane 

ng/L 

12 

58.3 

0.04                MLE 

0.02 

0.08 

12 

75.0 

0.15               MLE 

0.07 

0.37 

Dieldrin 

ng/L 

12 

83.3 

0.30                MLE 

0.14 

0.66 

13 

92.3 

0.86               MLE 

0.40 

1.84 

DMDT  -  Methoxychlor 

ng/L 

12 

41.7 

0.13                MLE 

0.05 

0.37 

13 

61.5 

0.83               MLE 

0.24 

2.85 

Thiodan  Sulphate 

ng/L 

12 

75.0 

0.73                MLE 

0.26 

2.05 

13 

61.5 

1.68               HDL 

0.49 

5.77 

Thiodan  1 

ng/L 

12 

75.0 

0.91                MLE 

0.27 

3.06 

13 

76.9 

1.39               HDL 

0.42 

4.61 

Thiodan  II 

ng/L 

12 

25.0 

0.08                HDL 

0.04 

0.17 

Heptachlorepoxide 

ng/L 

11 

45.5 

0.05                MLE 

0.02 

0.14 

13 

61.5 

0.07               MLE 

0.03 

0.15 

PP  -  DDD 

ng/L 

13 

23.1 

0.04               MLE 

0.02 

0.07 

PP -  DDE 

ng/L 

13 

61.5 

0.13               MLE 

0.04 

0.38 

PP -  DDT 

ng/L 

12 

25.0 

0.05                MLE 

0.02 

0.11 

12 

58.3 

0.17               MLE 

0.07 

0.40 
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TABLE  5.5:  HIGHLAND  CREEK  CONTAMINANT  CONCENTRATIONS  (CONTINUED) 


PARAMETER 

Units 

DRY  WEATHER  SAMPLE  CONDITIONS 

WET  WEATHER  SAMPLE  CONDITIONS 

Frequency 

Mean 

Confidence 
1  nterval 

Frequency 

M  ean 

Confidence 
1  nterval 

N 

%  > 

N 

%  > 

MDL 

LL 

UL 

MDL 

LL 

UL 

Chlorobenzenes 

Pentachlorobenzene 

ng/L 

12 

50.0 

0.04 

MLE 

0.02 

0.11 

13 

53.8 

0.10 

HDL 

0.04 

0.29 

1,2,3  -  Trichlorobenzene 

ng/L 

12 

25.0 

0.04 

HDL 

0.01 

0.09 

1,2,4  -  Trichlorobenzene 

ng/L 

12 

41.7 

0.22 

HDL 

0.07 

0.71 

1,2,4,5  -  Tetrachlorobenzene 

ng/L 

13 

23.1 

0.07 

HDL 

0.02 

0.22 

1,3,5  -  Trichlorobenzene 

ng/L 

12 

33.3 

0.13 

HDL 

0.04 

0.39 

Polynuclear  Aromatic 
Hydrocarbons 

A  nthracene 

ng/L 

13 

23.1 

5.0 

HDL 

1.8 

13.8 

Benzo  (A)  Anthracene 

ng/L 

13 

69.2 

76.4 

HDL 

20.6 

282.4 

Benzo  (A)  Pyrene 

ng/L 

13 

84.6 

40.7 

MLE 

14.8 

112.0 

Benzo  (B)  Fluoranthene  {FA} 

ng/L 

13 

92.3 

67.4 

MLE 

28.0 

162.6 

Benzo  (G-H-l)  Perylene 

ng/L 

13 

76.9 

45.9 

MLE 

15.0 

140.6 

Chrysene 

ng/L 

12 

25.0 

1.5 

MLE 

0.5 

4.6 

13 

76.9 

64.3 

MLE 

18.8 

219.8 

Di benzo  (A-H)  Anthracene 

ng/L 

13 

23.1 

2.3 

HDL 

1.1 

5.1 

Fluoranthene 

ng/L 

12 

75.0 

5.6 

MLE 

2.6 

12.2 

13 

100.0 

66.6 

36.4 

121.6 

Fluorene 

ng/L 

13 

30.8 

5.7 

MLE 

1.3 

24.4 

Indeno  (1,2,3-  C,D)  Pyrene 

ng/L 

13 

38.5 

11.8 

HDL 

3.8 

36.9 

1  -  M  ethyl  naphthalene 

ng/L 

12 

33.3 

1.8 

MLE 

0.7 

4.9 

Naphthalene 

ng/L 

12 

50.0 

8.3 

MLE 

2.4 

28.2 

Perylene 

ng/L 

13 

46.2 

7.9 

HDL 

2.9 

21.1 

Phenanthrene 

ng/L 

12 

33.3 

1.4 

MLE 

0.6 

3.2 

13 

69.2 

95.5 

HDL 

25.4 

359.3 

Pyrene 

ng/L 

12 

75.0 

7.1 

MLE 

3.2 

15.9 

13 

100.0 

61.1 

34.1 

110.5 
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PARAMETER 

Units 

DRY  WEATHER  SAMPLE  CONDITIONS 

WET  WEATHER  SAMPLE  CONDITIONS 

Frequency 

M  ean 

Confidence 
1  nterval 

LL                    UL 

Frequency 

M  ean 

Confidence 
1  nterval 

LL                    UL 

N 

%  > 
MDL 

N 

%  > 
MDL 

Volatile  Orqanics 

Bromoform 

Chloroform 

Tetrachloroethylene 

Toluene 

1,1,1  -  Trichloroethane 

Trichloroethylene 

P  -  Xylene 

ng/L 
ng/L 
ng/L 
ng/L 
ng/L 
ng/L 
ng/L 

12 
12 

83.3 
33.3 

43.7                MLE 
18.3                MLE 

30.1                  63.5 
14.1                   23.7 

13 
13 
13 
13 
12 
13 
14 

30.8 
100.0 
61.5 
23.1 
66.7 
23.1 
21.4 

17.8  MLE 
36.4 

29.4               MLE 

16.9  MLE 
36.4               MLE 
16.3               MLE 
17.6               MLE 

12.9                   24.4 
29.6                   44.8 
20.6                   42.1 

14.1  20.1 

22.2  59.6 
12.6                   21.0 
15.9                   19.6 

NOTE: 

-  Blanks  in  the  M  ean  column  indicate  below  20%  of  samples  were  above  detection  limits. 
MLE  -  Maximum  Likelihood  Estimator  Used  If:     i)  At  Least  3  Values  Are  >   MDL      ii)  At  Least  20%  Of  The  Data  Is  >   MDL 

MVU  -  M  aximum  Variance  Unbiased  Estimate  Used  ie.  M  ean  E  sti  mate  >   Maximum  Value 

HDL  -  <  W  Values  Were  Replaced  By  Half  The  Detection  Limit  Value 

GM  -  Geometric  M  ean  Used  ie.  Both  Original  M  ean  Estimate  And  MVU  M  ean  >   Maximum  Value 
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TABLE  5.6:  ROUGE  RIVER  :  SUMMARY  OF  CONTAMINANT  CONCENTRATION  MEANS  BY  SAMPLE  WEATHER  CONDITIONS 

-INCLUDING  95%  CONFIDENCE  INTERVALS  AND   FREQUENCY  OF  DETECTION 


PARAMETER 


Units 


DRY  WEATHER  SAMPLE  CONDITIONS 


Frequency 


N 


%  > 
MDL 


M  ean 


Confidence 
I  nterval 

LL 


UL 


WET  WEATHER  SAMPLE  CONDITIONS 


Frequency 


N 


%  > 
MDL 


M  ean 


Confidence 
I  nterval 

LL 


UL 


Chemical  Parameters 

Alkalinity 

Chemical  Oxygen  Demand 

Conductivity 

Chloride 

PH 

Phenols 

Suspended  Solids 

Total  Solids 

Turbidity 

Nutrients 

Ammonium 

Nitrates 

Nitrites 

Total  Kjeldahl  Nitrogen 

Phosphorus 


mg/L 
mg/L 
uU/cm 
mg/L 
none 
ug/L 
mg/L 
mg/L 
FTU 


mg/L 
mg/L 
mg/L 
mg/L 
mg/L 


11 
11 
11 
3 
11 
11 
11 
11 
11 


11 
11 
11 
11 
11 


100.0 
100.0 
100.0 
100.0 
100.0 
72.7 
100.0 
100.0 
100.0 


63.6 
90.9 
90.9 
100.0 
63.6 


164.8 
22.6 
783.5 
214.0 
8.261 
0.45 
8.86 
509.2 
3.7 


MLE 


145.0 
11.9 

628.3 
34.6 

8.218 
0.27 
5.93 

408.1 
2.6 


0.18 

MLE 

0.07 

0.46 

MLE 

0.17 

0.013 

MLE 

0.007 

0.63 

0.43 

0.04 

MLE 

0.02 

187.3 
42.9 
976.9 
1324.6 
8.304 
0.73 
13.25 
635.4 
5.2 


0.46 
1.26 
0.026 
0.91 
0.09 


17 
17 
17 
9 

15 
17 
17 
17 
16 


17 
17 
17 
17 
17 


100.0 
100.0 
100.0 
100.0 
100.0 
52.9 
100.0 
100.0 
100.0 


70.6 
100.0 
100.0 
100.0 
100.0 


163.0 
24.4 
816.2 
151.7 
8.225 
0.46 
124.06 
653.7 
67.6 


0.20 
1.08 
0.031 
1.08 
0.20 


MLE 


MLE 


149.8 

177.4 

18.2 

32.8 

645.7 

1031.9 

73.6 

312.5 

8.142 

8.308 

0.26 

0.82 

60.30 

255.21 

534.4 

799.7 

30.5 

149.9 

0.10 

0.40 

0.71 

1.63 

0.020 

0.046 

0.80 

1.46 

0.11 

0.38 
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TABLE  5.6:  ROUGE  RIVER  CONTAMINANT  CONCENTRATIONS  (CONTINUED) 


PARAMETER 

Units 

DRY  WEATHER  SAMPLE  CONDITIONS 

WET  WEATHER  SAMPLE  CONDITIONS 

Frequency 

M  ean 

Confidence 
1  nterval 

LL 

UL 

Frequency 

M  ean 

Confidence 
1  nterval 

LL 

UL 

N 

%  > 
MDL 

N 

%  > 
MDL 

Bacteria 

Escherichia  Coliform 

WdL 

9 

100.0 

314 

108 

912 

10 

100.0 

1060 

489 

2297 

Fecai  Coliform 

WdL 

9 

100.0 

391 

129 

1187 

10 

100.0 

1171 

567 

2420 

Fecal  Streptococcus 

WdL 

9 

100.0 

457 

108 

1936 

10 

100.0 

1444 

771 

2705 

Pseudomonas  Aeruginosa 

WdL 

9 

100.0 

15 

6 

36 

10 

100.0 

71 

24 

206 

M  etals 

Aluminum 

mg/L 

100.0 

0.142 

0.106 

0.190 

17 

100.0 

2.441 

1.183 

5.038 

Barium 

mg/L 

100.0 

0.0573 

0.0520 

0.0631 

17 

100.0 

0.0712 

0.0593 

0.0855 

Beryllium 

mg/L 

27.3 

0.00012 

HDL 

0.00004 

0.00039 

17 

58.8 

0.00040 

HDL 

0.00015 

0.00102 

Cadmium 

mg/L 

36.4 

0.0007 

HDL 

0.0003 

0.0017 

17 

41.2 

0.0015 

MLE 

0.0005 

0.0046 

Chromium 

mg/L 

100.0 

0.016 

0.011 

0.022 

17 

100.0 

0.014 

0.010 

0.018 

Copper 

mg/L 

9 

100.0 

0.0052 

0.0032 

0.0084 

17 

100.0 

0.0086 

0.0065 

0.0115 

Iron 

mg/L 

100.0 

0.28 

0.20 

0.37 

17 

100.0 

3.58 

1.80 

7.15 

Lead 

mg/L 

63.6 

0.017 

MLE 

0.007 

0.039 

17 

88.2 

0.022 

MLE 

0.015 

0.032 

M  anganese 

mg/L 

100.0 

0.0313 

0.0250 

0.0393 

17 

100.0 

0.1404 

0.0840 

0.2346 

Nickel 

mg/L 

81.8 

0.004 

MLE 

0.002 

0.007 

17 

76.5 

0.008 

MLE 

0.004 

0.017 

Silver 

mg/L 

54.5 

0.0018 

MLE 

0.0007 

0.0046 

17 

41.2 

0.0017 

MLE 

0.0007 

0.0043 

Zinc 

mg/L 

36.4 

0.003 

MLE 

0.001 

0.006 

17 

47.1 

0.014 

HDL 

0.006 

0.032 
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TABLE  5.6:  ROUGE  RIVER  CONTAMINANT  CONCENTRATIONS  (CONTINUED) 


PARAMETER 

Units 

DRY  WEATHER  SAMPLE  CONDITIONS 

WET  WEATHER  SAMPLE  CONDITIONS 

Frequency 

M  ean 

Confidence 
1  nterval 

LL 

UL 

Frequency 

M  ean 

Confidence 
1  nterval 

LL 

UL 

N 

%  > 
MDL 

N 

%  > 
MDL 

M  etalloids 

Arsenic 

mg/L 

17 

23.5 

0.002               MLE 

0.001 

0.007 

Pesticides  and  Chlorophenols 

Pentachlorophenol 

ng/L 

17 

29.4 

55.1               MLE 

29.9 

101.6 

Orqanochlorine  Pesticides 

Alpha-  BHC 

ng/L 

11 

72.7 

0.81               HDL 

0.21 

3.14 

16 

75.0 

0.17                GM 

0.06 

0.55 

Gamma  - BHC 

ng/L 

11 

72.7 

0.65                MLE 

0.16 

2.60 

16 

75.0 

0.92               MLE 

0.30 

2.82 

Alpha  -  Chlordane 

ng/L 

16 

43.8 

0.09               MLE 

0.03 

0.24 

Gamma  -  Chlordane 

ng/L 

16 

37.5 

0.13               MLE 

0.04 

0.41 

Dieldrin 

ng/L 

11 

72.7 

0.10                MLE 

0.05 

0.22 

16 

81.3 

0.20               MLE 

0.10 

0.40 

DMDT  -  Methoxychlor 

ng/L 

16 

43.8 

0.22                HDL 

0.10 

0.49 

Thiodan  Sulphate 

ng/L 

11 

63.6 

3.73               MVU 

0.73 

18.97 

16 

43.8 

2.71               HDL 

0.75 

9.78 

Thiodan  1 

ng/L 

11 

45.5 

0.34                HDL 

0.09 

1.35 

16 

43.8 

0.34               HDL 

0.12 

0.94 

Thiodan  II 

ng/L 

16 

25.0 

0.18               HDL 

0.08 

0.43 

Heptachlorepoxide 

ng/L 

11 

36.4 

0.02                MLE 

0.01 

0.03 

16 

25.0 

0.03               MLE 

0.01 

0.07 

PP  -  DDD 

ng/L 

16 

31.3 

0.13               MLE 

0.05 

0.36 

PP -  DDE 

ng/L 

11 

63.6 

0.05                MLE 

0.02 

0.13 

16 

62.5 

0.10               MLE 

0.04 

0.26 

PP -  DDT 

ng/L 

16 

31.3 

0.30               MLE 

0.08 

1.06 

-46- 


TABLE  5.6:  ROUGE  RIVER  CONTAMINANT  CONCENTRATIONS  (CONTINUED) 


PARAMETER 

Units 

DRY  WEATHER  SAMPLE  CONDITIONS 

WET  WEATHER  SAMPLE  CONDITIONS 

Frequency 

Mean 

Confidence 
1  nterval 

Frequency 

M  ean 

Confidence 
1  nterval 

N 

%  > 

N 

%  > 

MDL 

LL 

UL 

MDL 

LL 

UL 

Chlorobenzenes 

Hexachlorobenzene 

ng/L 

11 

27.3 

0.02 

MLE 

0.01 

0.06 

Hexachloroethane 

ng/L 

11 

36.4 

0.01 

MLE 

0.01 

0.01 

Pentachlorobenzene 

ng/L 

16 

25.0 

0.02 

MLE 

0.01 

0.07 

1,2,4  -  Trichlorobenzene 

ng/L 

11 

27.3 

0.05 

HDL 

0.02 

0.13 

1,2,4,5  -  Tetrachlorobenzene 

ng/L 

11 

27.3 

0.03 

HDL 

0.01 

0.09 

Polynuclear  Aromatic 
Hydrocarbons 

Benzo  (A)  Anthracene 

ng/L 

10 

30.0 

3.4 

MLE 

0.7 

15.9 

15 

53.3 

34.9 

HDL 

10.9 

111.2 

Benzo  (A)  Pyrene 

ng/L 

15 

60.0 

50.3 

HDL 

15.5 

163.3 

Benzo  (B)  Fluoranthene  {FA} 

ng/L 

10 

60.0 

7.3 

MLE 

2.3 

23.0 

15 

73.3 

175.3 

HDL 

50.1 

613.4 

Benzo  (G-H-l)  Perylene 

ng/L 

15 

53.3 

33.3 

HDL 

10.4 

106.3 

Chrysene 

ng/L 

10 

50.0 

5.0 

MLE 

1.5 

16.6 

15 

60.0 

83.5 

HDL 

23.6 

294.5 

Fluoranthene 

ng/L 

10 

80.0 

8.5 

MLE 

3.6 

20.1 

15 

86.7 

154.3 

MLE 

55.1 

432.1 

Indeno  (1,2,3-  C,D)  Pyrene 

ng/L 

15 

40.0 

25.2 

HDL 

7.7 

82.3 

Naphthalene 

ng/L 

10 

40.0 

1.5 

MLE 

0.7 

3.1 

15 

20.0 

2.5 

HDL 

1.2 

5.4 

Perylene 

ng/L 

15 

33.3 

7.6 

HDL 

2.9 

20.2 

Phenanthrene 

ng/L 

10 

40.0 

2.8 

MLE 

0.9 

8.9 

15 

60.0 

107.4 

HDL 

29.5 

391.3 

Pyrene 

ng/L 

10 

80.0 

10.1 

MLE 

4.0 

25.3 

15 

93.3 

85.4 

MLE 

39.6 

184.3 
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PARAMETER 

Units 

DRY  WEATHER  SAMPLE  CONDITIONS 

WET  WEATHER  SAMPLE  CONDITIONS 

Frequency 

M  ean 

Confidence 
1  nterval 

LL                    UL 

Frequency 

M  ean 

Confidence 
1  nterval 

LL                    UL 

N 

%  > 
MDL 

N 

%  > 
MDL 

Volatile  Orqanics 
Chloroform 
Tetrachloroethylene 
1,1,1  -  Trichloroethane 
P  -  Xylene 

ng/L 
ng/L 
ng/L 
ng/L 

10 
9 

50.0 
22.2 

20.2  MLE 

13.3  HDL 

17.0                  23.9 
9.7                    18.1 

12 
11 
12 

50.0 
36.4 
41.7 

20.5  MLE 
18.7               MLE 

20.6  MLE 

17.5                   24.0 
14.9                   23.6 
13.0                   32.5 

NOTE: 


MLE 
MVU 
HDL 

GM 


Blanks  in  the  M  ean  column  indicate  below  20%  of  samples  were  above  detection  limits. 

Maximum  Likelihood  Estimator  Used  If:     i)  At  Least  3  Values  Are  >   MDL      ii)  At  Least  20%  Of  The  Data  Is  >   MDL 
-  M  aximum  Variance  Unbiased  Estimate  Used  ie.  M  ean  Estimate  >   M  aximum  Value 
<  W  Values  Were  Replaced  By  Half  The  Detection  Limit  Value 

Geometric  M  ean  Used  ie.  Both  Original  M  ean  Estimate  And  M  VU  M  ean  >   M  aximum  Value 
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TABLE  5.7: 


ETOBICOKE  CREEK  CONTAMINANT  MASS  LOADINGS  SUMMARY 


PARAMETER 

Units 

DRY  WEATHER  SAMPLE  CONDITIONS 

WET  WEATHER  SAMPLE  CONDITIONS 

ANNUAL  LOADINGS 

N 

MEAN 

RMSE 

N 

MEAN 

RMSE 

MEAN 

RMSE 

Chemical  Parameters 

Phenols 

g/d 

10 

54.60 

33.22 

23 

668.10 

188.91 

436.78 

118.35 

Suspended  Solids 

kg/d 

10 

72.85 

5.77 

23 

37078.7 

12405.7 

23125.7 

7728.1 

Total  Solids 

kg/d 

10 

24523.0 

2412.9 

23 

328771.1 

63714.1 

214054.6 

39701.2 

Nutrients 

Ammonium 

kg/d 

10 

3.61 

2.17 

23 

299.29 

148.50 

187.80 

92.51 

Nitrates 

kg/d 

9 

11.95 

1.64 

23 

298.18 

51.23 

190.26 

31.92 

Nitrites 

kg/d 

10 

0.47 

0.07 

23 

32.84 

8.17 

20.64 

5.09 

Total  Kjeldahl  Nitrogen 

kg/d 

10 

15.64 

2.08 

23 

835.04 

245.32 

526.09 

152.83 

Phosphorus 

kg/d 

10 

0.52 

0.04 

23 

71.83 

19.86 

44.94 

12.37 

Bacteria 

Escherichia  Coliform 

gct/d 

10 

0.20 

0.08 

22 

9.99 

5.80 

6.30 

3.61 

Fecal  Coliform 

gct/d 

10 

0.29 

0.01 

22 

16.64 

12.12 

10.47 

7.55 

Fecal  Streptococcus 

gct/d 

10 

0.09 

0.04 

22 

6.11 

2.02 

3.84 

1.26 

Pseudomonas  Aeruginosa 

gct/d 

10 

0.02 

0.01 

22 

0.84 

0.54 

0.53 

0.34 

M  etals 

Aluminum 

kg/d 

10 

2.50 

0.42 

23 

903.01 

310.69 

563.47 

193.55 

Barium 

kg/d 

10 

1.35 

0.05 

23 

16.21 

1.50 

10.60 

0.94 

Beryllium 

kg/d 

10 

0.004 

0.002 

23 

0.06 

0.01 

0.04 

0.01 
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ETOBICOKE  CREEK  CONTAMINANT  MASS  LOADINGS  SUMMARY  (cont'd) 


PARAMETER 

Units 

DRY  WEATHER  SAMPLE  CONDITIONS 

WET  WEATHER  SAMPLE  CONDITIONS 

ANNUAL  LOADINGS 

N 

MEAN 

RMSE 

N 

MEAN 

RMSE 

MEAN 

RMSE 

Cadmium 

kg/d 

10 

0.02 

0.01 

23 

0.36 

0.07 

0.24 

0.05 

Chromium 

kg/d 

10 

0.25 

0.05 

23 

3.60 

0.66 

2.34 

0.41 

Copper 

kg/d 

10 

0.24 

0.05 

22 

8.23 

1.60 

5.22 

1.00 

Iron 

kg/d 

10 

4.19 

0.54 

22 

1698.2 

559.2 

1059.5 

348.36 

Lead 

kg/d 

10 

0.52 

0.08 

23 

12.07 

2.15 

7.72 

1.34 

M  anganese 

kg/d 

10 

0.57 

0.28 

22 

65.14 

14.66 

40.80 

9.13 

Nickel 

kg/d 

10 

0.19 

0.03 

23 

4.15 

1.01 

2.66 

0.63 

Silver 

kg/d 

10 

0.05 

0.02 

23 

0.28 

0.08 

0.19 

0.05 

Zinc 

kg/d 

10 

0.21 

0.04 

23 

30.40 

7.78 

19.02 

4.85 

Orqanochlorine  Pesticides 

Total  PCB's 

mg/d 

10 

46.44 

27.84 

23 

2614.3 

1062.5 

1646.1 

661.9 

Alpha-  BHC 

mg/d 

9 

18.89 

2.43 

22 

340.92 

71.76 

219.50 

44.71 

Gamma- BHC 

mg/d 

10 

13.16 

0.83 

22 

287.30 

48.67 

183.94 

30.32 

Alpha  -  Chlordane 

mg/d 

10 

1.33 

0.57 

23 

35.24 

13.96 

22.45 

8.70 

Gamma  -  Chlordane 

mg/d 

10 

0.84 

0.27 

23 

29.08 

10.75 

18.43 

6.70 

Dieldrin 

mg/d 

10 

4.76 

0.74 

23 

68.07 

22.60 

44.20 

14.08 

Thiodan  Sulphate 

mg/d 

10 

10.17 

2.61 

23 

116.70 

46.19 

76.53 

28.79 

Thiodan  1 

mg/d 

10 

2.08 

0.92 

23 

57.56 

38.86 

36.64 

24.21 

Heptachlorepoxide 

mg/d 

10 

0.86 

0.21 

23 

10.88 

4.54 

7.10 

2.83 

PP  -  DDD 

mg/d 

10 

1.01 

0.23 

23 

23.20 

8.09 

14.83 

5.03 

PP -  DDE 

mg/d 

10 

1.64 

1.28 

23 

34.94 

15.50 

22.38 

9.67 

PP -  DDT 

mg/d 

10 

0.78 

23 

101.29 

54.25 

63.39 

33.80 
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ETOBICOKE  CREEK  CONTAMINANT  MASS  LOADINGS  SUMMARY  (cont'd) 


PARAMETER 

Units 

DRY  WEATHER  SAMPLE  CONDITIONS 

WET  WEATHER  SAMPLE  CONDITIONS 

ANNUAL  LOADINGS 

N 

MEAN 

RMSE 

N 

MEAN 

RMSE 

MEAN 

RMSE 

Chlorobenzene  Pesticides 

Pentachlorobenzene 

mg/d 

10 

0.82 

0.33 

23 

30.59 

10.76 

19.36 

6.70 

Polynuclear  Aromatic 

Hydrocarbons 

mg/d 

8 

15.53 

20 

36862.6 

18228.7 

22969.4 

11355.6 

Benzo  (A)  Anthracene 

Benzo  (A)  Pyrene 

mg/d 

8 

36.86 

21.34 

20 

59417.9 

28854.9 

37028.4 

17975.2 

Benzo  (B)  Fluoranthene 

mg/d 

8 

139.79 

113.48 

20 

86137.8 

40361.7 

53712.3 

25143.4 

Benzo  (G-H-l)  Perylene 

mg/d 

8 

15.53 

20 

39745.0 

15989.3 

24765.0 

9960.5 

C  hrysene 

mg/d 

8 

44.61 

29.11 

20 

80317.3 

39645.5 

50050.5 

24697.2 

Fluoranthene 

mg/d 

8 

160.96 

67.04 

20 

152717.6 

62760.7 

95196.2 

39096.9 

Indeno  (1,2,3-  C,D)  Pyrene 

mg/d 

8 

15.53 

20 

38687.7 

16290.3 

24106.4 

10148.0 

Naphthalene 

mg/d 

8 

87.00 

41.00 

20 

6332.6 

3127.8 

3977.7 

1948.5 

Phenanthrene 

mg/d 

8 

41.47 

25.83 

20 

112612.5 

54370.9 

70167.7 

33870.4 

Pyrene 

mg/d 

8 

278.09 

104.05 

20 

128043.8 

53092.6 

79869.8 

33074.1 

Volatile  Orqanics 

Chloroform 

mg/d 

10 

5170.5 

1219.0 

22 

27129.1 

2811.9 

18849.6 

1810.9 

Tetrachloroethylene 

mg/d 

10 

1115.0 

266.4 

22 

59146.0 

35160.1 

37265.5 

21903.4 

1,1,1  -  Trichloroethane 

mg/d 

10 

2338.7 

650.2 

22 

63904.4 

20232.6 

40691.1 

12606.3 

Trichloroethylene 

mg/d 

10 

348.35 

38.05 

22 

6711.60 

1278.67 

4312.3 

796.7 

NOTE:         RMSE    =  Root  M  ean  Square  Error 
gct/d     =  gega  (1012)  counts/day 
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TABLE  5.8: 


MIMICO  CREEK  CONTAMINANT  MASS  LOADINGS  SUMMARY 


PARAMETER 

Units 

DRY  WEATHER  SAMPLE  CONDITIONS 

WET  WEATHER  SAMPLE  CONDITIONS 

ANNUAL  LOADINGS 

N 

MEAN 

RMSE 

N 

MEAN 

RMSE 

MEAN 

RMSE 

Chemical  Parameters 

Phenols 

g/d 

10 

11.90 

1.96 

21 

358.59 

122.06 

186.67 

61.54 

Suspended  Solids 

kg/d 

10 

351.99 

272.00 

21 

12595.2 

3404.5 

6523.9 

1721.5 

Total  Solids 

kg/d 

10 

12982.6 

1253.9 

20 

163048.1 

42679.2 

88632.1 

21524.0 

Nutrients 

Ammonium 

kg/d 

10 

1.40 

0.37 

21 

8.92 

2.68 

5.19 

1.36 

Nitrates 

kg/d 

10 

10.40 

1.32 

20 

134.53 

12.94 

72.97 

6.55 

Nitrites 

kg/d 

10 

0.50 

0.05 

21 

12.22 

4.68 

6.41 

2.36 

Total  Kjeldahl  Nitrogen 

kg/d 

10 

13.35 

3.33 

21 

169.00 

25.60 

91.81 

13.01 

Phosphorus 

kg/d 

10 

1.94 

0.97 

21 

27.90 

5.82 

15.02 

2.97 

Bacteria 

Escherichia  Coliform 

gct/d 

10 

0.54 

0.27 

20 

2.97 

0.65 

1.76 

0.35 

Fecal  Coliform 

gct/d 

10 

0.58 

0.29 

20 

7.47 

3.82 

4.05 

1.93 

Fecal  Streptococcus 

gct/d 

10 

0.71 

0.51 

20 

3.16 

0.74 

1.94 

0.45 

Pseudomonas  Aeruginosa 

gct/d 

10 

0.01 

0.005 

20 

0.26 

0.13 

0.14 

0.07 

M  etals 

Aluminum 

kg/d 

10 

5.76 

3.61 

20 

178.23 

71.25 

92.70 

35.96 

Barium 

kg/d 

10 

0.79 

0.04 

21 

7.09 

0.76 

3.97 

0.38 

Beryllium 

kg/d 

10 

0.002 

0.001 

21 

0.02 

0.01 

0.01 

0.005 
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MIMICO  CREEK  CONTAMINANT  MASS  LOADINGS  SUMMARY        (cont'd) 


PARAMETER 

Units 

DRY  WEATHER  SAMPLE  CONDITIONS 

WET  WEATHER  SAMPLE  CONDITIONS 

ANNUAL  LOADINGS 

N 

MEAN 

RMSE 

N 

MEAN 

RMSE 

MEAN 

RMSE 

Cadmium 

kg/d 

10 

0.04 

0.03 

20 

0.18 

0.05 

0.11 

0.03 

Chromium 

kg/d 

10 

0.14 

0.03 

21 

1.37 

0.18 

0.76 

0.09 

Copper 

kg/d 

10 

0.21 

0.06 

21 

2.60 

0.43 

1.41 

0.22 

Iron 

kg/d 

10 

11.13 

7.59 

19 

557.47 

148.18 

286.55 

74.80 

Lead 

kg/d 

10 

0.40 

0.07 

20 

5.71 

2.36 

3.08 

1.19 

M  anganese 

kg/d 

10 

0.97 

0.58 

20 

22.60 

3.86 

11.87 

1.97 

Nickel 

kg/d 

10 

0.10 

0.02 

21 

1.43 

0.18 

0.77 

0.09 

Silver 

kg/d 

10 

0.03 

0.01 

21 

0.47 

0.22 

0.25 

0.11 

Zinc 

kg/d 

10 

0.27 

0.09 

21 

13.57 

3.96 

6.97 

2.00 

Orqanochlorine  Pesticides 

Total  PCB's 

mg/d 

10 

58.53 

46.58 

20 

770.74 

176.74 

417.56 

91.95 

Alpha-  BHC 

mg/d 

10 

11.05 

1.13 

19 

181.78 

59.96 

97.12 

30.23 

Gamma- BHC 

mg/d 

10 

8.33 

0.90 

18 

122.64 

21.02 

65.95 

10.60 

Alpha  -  Chlordane 

mg/d 

10 

3.19 

1.20 

20 

47.16 

17.99 

25.36 

9.09 

Gamma  -  Chlordane 

mg/d 

10 

1.78 

0.67 

20 

46.13 

18.79 

24.14 

9.48 

Dieldrin 

mg/d 

10 

5.24 

1.43 

20 

41.47 

6.57 

23.50 

3.38 

Thiodan  Sulphate 

mg/d 

10 

11.25 

3.81 

20 

49.18 

10.21 

30.37 

5.48 

Thiodan  1 

mg/d 

10 

7.60 

4.01 

20 

65.13 

29.26 

36.60 

14.89 

Heptachlorepoxide 

mg/d 

10 

1.36 

0.37 

20 

14.14 

4.50 

7.80 

2.27 

PP  -  DDD 

mg/d 

10 

58.53 

46.58 

20 

770.74 

176.56 

417.56 

91.95 

PP -  DDE 

mg/d 

10 

0.64 

0.13 

20 

22.46 

7.13 

11.64 

3.59 

PP -  DDT 

mg/d 

10 

3.02 

1.93 

20 

45.95 

15.24 

24.66 

7.74 
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MIMICO  CREEK  CONTAMINANT  MASS  LOADINGS  SUMMARY        (cont'd) 


PARAMETER 

Units 

DRY  WEATHER  SAMPLE  CONDITIONS 

WET  WEATHER  SAMPLE  CONDITIONS 

ANNUAL  LOADINGS 

N 

MEAN 

RMSE 

N 

MEAN 

RMSE 

MEAN 

RMSE 

Chlorobenzene  Pesticides 

Pentachlorobenzene 

mg/d 

10 

1.63 

1.10 

20 

12.99 

3.40 

7.36 

1.80 

Polynuclear  Aromatic 

Hydrocarbons 

mg/d 

9 

262.07 

156.25 

17 

9327.2 

4934.4 

4831.9 

2488.7 

Benzo  (A)  Anthracene 

Benzo  (A)  Pyrene 

mg/d 

9 

254.54 

203.73 

17 

17899.4 

10071.4 

9149.5 

5078.1 

Benzo  (B)  Fluoranthene 

mg/d 

9 

627.95 

446.62 

17 

36529.5 

19682.8 

18726.3 

9924.8 

Benzo  (G-H-l)  Perylene 

mg/d 

9 

229.34 

198.25 

17 

17111.3 

9508.3 

8739.7 

4794.3 

C  hrysene 

mg/d 

9 

328.85 

222.07 

17 

21579.5 

12415.5 

11041.5 

6259.8 

Fluoranthene 

mg/d 

9 

800.75 

568.19 

17 

49662.2 

28648.1 

25432.3 

14444.5 

Indeno  (1,2,3-  C,D)  Pyrene 

mg/d 

9 

195.84 

172.18 

17 

18264.3 

12316.8 

9304.3 

6209.6 

Naphthalene 

mg/d 

9 

33.79 

16.35 

17 

21201.0 

18375.2 

10704.4 

9263.1 

Phenanthrene 

mg/d 

9 

513.40 

378.14 

17 

32193.9 

17930.3 

16483.8 

9040.8 

Pyrene 

mg/d 

9 

781.00 

499.15 

17 

38730.2 

21344.2 

19911.6 

10762.6 

Volatile  Orqanics 

Chloroform 

mg/d 

10 

2426.2 

268.8 

20 

8732.2 

1295.8 

5605.1 

666.7 

Tetrachloroethylene 

mg/d 

10 

3029.6 

1314.2 

20 

74819.0 

15863.5 

39219.4 

8023.4 

1,1,1  -  Trichloroethane 

mg/d 

10 

684.53 

167.16 

20 

31195.8 

5691.0 

16065.6 

2870.1 

Trichloroethylene 

mg/d 

10 

913.38 

602.30 

20 

45181.2 

10110.2 

23229.2 

5105.4 

NOTE:         RMSE    =  Root  M  ean  Square  Error 
gct/d     =  gega  (1012)  counts/day 
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TABLE  5.9: 


HUMBER  RIVER  CONTAMINANT  MASS  LOADINGS  SUM  MARY 


PARAMETER 

Units 

DRY  WEATHER  SAMPLE  CONDITIONS 

WET  WEATHER  SAMPLE  CONDITIONS 

ANNUAL  LOADINGS 

N 

MEAN 

RMSE 

N 

MEAN 

RMSE 

MEAN 

RMSE 

Chemical  Parameters 

Phenols 

g/d 

7 

68.62 

16.68 

36 

819.80 

154.60 

626.87 

114.97 

Suspended  Solids 

kg/d 

7 

1623.1 

480.4 

35 

384497.4 

132628.5 

286163.6 

98565.5 

Total  Solids 

kg/d 

7 

58440.2 

3495.2 

36 

795134.0 

97039.8 

605928.5 

72122.6 

Nutrients 

Ammonium 

kg/d 

7 

7.67 

2.41 

36 

93.66 

19.59 

71.57 

14.57 

Nitrates 

kg/d 

7 

39.47 

5.79 

36 

1068.5 

98.6 

804.19 

73.31 

Nitrites 

kg/d 

7 

3.00 

0.81 

36 

44.34 

14.93 

33.72 

11.10 

Total  Kjeldahl  Nitrogen 

kg/d 

7 

60.41 

7.35 

36 

1415.7 

241.8 

1067.6 

179.7 

Phosphorus 

kg/d 

7 

3.61 

0.93 

36 

455.66 

139.27 

339.56 

103.50 

Bacteria 

Escherichia  Coliform 

gct/d 

7 

0.97 

0.24 

35 

20.48 

2.96 

15.47 

2.20 

Fecal  Coliform 

gct/d 

7 

1.18 

0.29 

35 

22.31 

3.09 

16.88 

2.30 

Fecal  Streptococcus 

gct/d 

7 

0.24 

0.07 

35 

15.41 

3.48 

11.52 

2.59 

Pseudomonas  Aeruginosa 

gct/d 

7 

0.02 

0.01 

35 

0.37 

0.12 

0.28 

0.09 

M  etals 

Aluminum 

kg/d 

7 

30.86 

10.67 

35 

7899.0 

2992.0 

5878.2 

2223.6 

Barium 

kg/d 

7 

8.37 

0.35 

36 

93.69 

15.79 

71.77 

11.73 

Beryllium 

kg/d 

7 

0.01 

0.005 

36 

0.61 

0.21 

0.46 

0.16 
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HUMBER  RIVER  CONTAMINANT  MASS  LOADINGS  SUMMARY  (cont'd) 


PARAMETER 

Units 

DRY  WEATHER  SAMPLE  CONDITIONS 

WET  WEATHER  SAMPLE  CONDITIONS 

ANNUAL  LOADINGS 

N 

MEAN 

RMSE 

N 

MEAN 

RMSE 

MEAN 

RMSE 

Cadmium 

kg/d 

7 

0.10 

0.04 

36 

0.62 

0.20 

0.49 

0.15 

Chromium 

kg/d 

7 

0.89 

0.28 

36 

17.13 

5.30 

12.96 

3.94 

Copper 

kg/d 

7 

1.09 

0.20 

34 

22.87 

5.31 

17.27 

3.94 

Iron 

kg/d 

7 

59.98 

17.70 

35 

14190.7 

5303.7 

10561.5 

3941.6 

Lead 

kg/d 

7 

2.39 

0.50 

36 

37.90 

9.95 

28.78 

7.40 

M  anganese 

kg/d 

7 

4.96 

1.25 

35 

331.10 

97.52 

247.34 

72.48 

Nickel 

kg/d 

7 

0.81 

0.17 

36 

21.92 

7.33 

16.50 

5.44 

Silver 

kg/d 

7 

0.23 

0.08 

36 

1.21 

0.45 

0.95 

0.33 

Zinc 

kg/d 

7 

1.18 

0.32 

36 

66.54 

16.68 

49.76 

12.39 

Orqanochlorine  Pesticides 

Total  PCB's 

mg/d 

7 

135.82 

56.67 

35 

6160.0 

3153.4 

4612.8 

2343.5 

Alpha-  BHC 

mg/d 

7 

50.12 

4.89 

34 

985.94 

280.78 

745.59 

208.67 

Gamma- BHC 

mg/d 

7 

109.16 

68.71 

34 

679.21 

70.23 

532.81 

55.09 

Alpha  -  Chlordane 

mg/d 

7 

10.47 

2.43 

35 

215.13 

51.54 

162.57 

38.30 

Gamma  -  Chlordane 

mg/d 

7 

10.65 

1.95 

35 

215.39 

61.25 

162.81 

45.52 

Dieldrin 

mg/d 

7 

38.32 

8.68 

35 

227.94 

53.90 

179.24 

40.12 

Thiodan  Sulphate 

mg/d 

7 

68.01 

19.52 

35 

355.59 

81.41 

281.73 

60.71 

Thiodan  1 

mg/d 

7 

29.62 

5.60 

35 

178.08 

63.06 

139.95 

46.88 

Heptachlorepoxide 

mg/d 

7 

12.46 

5.66 

35 

50.80 

14.54 

40.95 

10.90 

PP  -  DDD 

mg/d 

7 

11.91 

3.11 

35 

207.07 

49.80 

156.94 

37.02 

PP -  DDE 

mg/d 

7 

10.69 

3.43 

35 

400.90 

161.91 

300.68 

120.33 

PP -  DDT 

mg/d 

7 

6.61 

2.09 

35 

738.49 

270.79 

550.52 

201.25 
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HUMBER  RIVER  CONTAMINANT  MASS  LOADINGS  SUMMARY  (cont'd) 


PARAMETER 

Units 

DRY  WEATHER  SAMPLE  CONDITIONS 

WET  WEATHER  SAMPLE  CONDITIONS 

ANNUAL  LOADINGS 

N 

MEAN 

RMSE 

N 

MEAN 

RMSE 

MEAN 

RMSE 

Chlorobenzene  Pesticides 

Pentachlorobenzene 

mg/d 

7 

4.45 

1.82 

35 

117.60 

52.47 

88.54 

39.00 

Polynuclear  Aromatic 

Hydrocarbons 

mg/d 

5 

672.78 

322.96 

32 

16534.6 

4328.6 

12460.8 

3217.9 

Benzo  (A)  Anthracene 

Benzo  (A)  Pyrene 

mg/d 

5 

553.10 

323.67 

32 

21879.4 

6845.4 

16402.2 

5087.9 

Benzo  (B)  Fluoranthene 

mg/d 

5 

2963.5 

964.7 

31 

59905.7 

28967.4 

45281.2 

21529.1 

Benzo  (G-H-l)  Perylene 

mg/d 

5 

832.55 

510.17 

32 

17998.1 

4522.9 

13589.4 

3363.8 

C  hrysene 

mg/d 

5 

1729.9 

811.9 

32 

27111.1 

6546.9 

20592.4 

4869.9 

Fluoranthene 

mg/d 

5 

2896.7 

630.0 

31 

60049.0 

15898.0 

45370.5 

11816.0 

Indeno  (1,2,3-  C,D)  Pyrene 

mg/d 

5 

661.07 

397.05 

32 

20515.4 

5599.1 

15416.2 

4162.4 

Naphthalene 

mg/d 

5 

960.58 

436.20 

31 

10925.7 

6226.1 

8366.4 

4628.4 

Phenanthrene 

mg/d 

5 

704.99 

312.99 

32 

35167.2 

9117.7 

26316.2 

6776.5 

Pyrene 

mg/d 

5 

3172.3 

772.5 

32 

49604.3 

11995.3 

37679.2 

8916.7 

Volatile  Orqanics 

Chloroform 

mg/d 

6 

3601.9 

547.3 

33 

23602.1 

3646.0 

18465.4 

2713.2 

Tetrachloroethylene 

mg/d 

6 

1228.5 

0.1 

33 

77673.2 

25544.7 

58039.8 

18984.1 

1,1,1  -  Trichloroethane 

mg/d 

6 

6275.8 

2047.3 

33 

89089.2 

12151.4 

67820.2 

9045.8 

Trichloroethylene 

mg/d 

6 

1228.5 

0.1 

33 

63644.5 

20227.3 

47614.2 

15032.3 

NOTE:         RMSE    =  Root  M  ean  Square  Error 
gct/d     =  gega  (1012)  counts/day 
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TABLE  5.10: 


DON  RIVER  CONTAMINANT  MASS  LOADINGS  SUMMARY 


PARAMETER 

Units 

DRY  WEATHER  SAMPLE  CONDITIONS 

WET  WEATHER  SAMPLE  CONDITIONS 

ANNUAL  LOADINGS 

N 

MEAN 

RMSE 

N 

MEAN 

RMSE 

MEAN 

RMSE 

Chemical  Parameters 

Phenols 

g/d 

7 

156.41 

40.29 

30 

830.66 

156.80 

639.07 

112.83 

Suspended  Solids 

kg/d 

7 

1091.9 

68.5 

30 

67636.6 

11735.9 

48727.7 

8401.1 

Total  Solids 

kg/d 

7 

92702.7 

4985.6 

30 

411354.8 

33192.8 

320808.8 

23803.1 

Nutrients 

Ammonium 

kg/d 

7 

120.35 

49.49 

31 

143.69 

31.06 

137.06 

26.31 

Nitrates 

kg/d 

6 

573.03 

26.76 

31 

1340.8 

80.6 

1122.6 

58.2 

Nitrites 

kg/d 

7 

38.93 

19.05 

31 

69.92 

11.38 

61.11 

9.78 

Total  Kjeldahl  Nitrogen 

kg/d 

7 

228.67 

47.47 

31 

695.67 

133.60 

562.97 

96.59 

Phosphorus 

kg/d 

7 

33.36 

4.86 

31 

134.67 

12.53 

105.88 

9.08 

Bacteria 

Escherichia  Coliform 

gct/d 

6 

6.97 

4.69 

28 

58.46 

15.22 

43.83 

10.98 

Fecal  Coliform 

gct/d 

6 

42.10 

27.27 

28 

66.14 

17.36 

59.31 

14.65 

Fecal  Streptococcus 

gct/d 

6 

1.12 

1.08 

28 

13.11 

2.76 

9.70 

2.00 

Pseudomonas  Aeruginosa 

gct/d 

6 

0.11 

0.06 

28 

1.44 

0.51 

1.06 

0.36 

M  etals 

Aluminum 

kg/d 

7 

19.58 

2.27 

28 

1162.6 

324.5 

837.83 

232.30 

Barium 

kg/d 

7 

10.10 

0.44 

30 

39.69 

2.11 

31.28 

1.51 

Beryllium 

kg/d 

7 

0.03 

0.01 

30 

0.058 

0.023 

0.05 

0.02 
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DON  RIVER  CONTAMINANT  MASS  LOADINGS  SUMMARY  (cont'd) 


PARAMETER 

Units 

DRY  WEATHER  SAMPLE  CONDITIONS 

WET  WEATHER  SAMPLE  CONDITIONS 

ANNUAL  LOADINGS 

N 

MEAN 

RMSE 

N 

MEAN 

RMSE 

MEAN 

RMSE 

Cadmium 

kg/d 

7 

0.10 

0.05 

30 

0.54 

0.09 

0.41 

0.07 

Chromium 

kg/d 

7 

1.10 

0.34 

30 

5.20 

0.82 

4.03 

0.59 

Copper 

kg/d 

7 

1.33 

0.34 

29 

9.70 

0.95 

7.32 

0.69 

Iron 

kg/d 

7 

62.47 

3.93 

30 

2368.1 

468.8 

1712.9 

335.6 

Lead 

kg/d 

7 

2.18 

0.49 

30 

17.00 

2.09 

12.79 

1.51 

M  anganese 

kg/d 

7 

5.54 

0.68 

30 

84.06 

9.91 

61.75 

7.10 

Nickel 

kg/d 

7 

0.67 

0.23 

30 

5.94 

0.94 

4.44 

0.67 

Silver 

kg/d 

7 

0.34 

0.14 

30 

1.65 

0.71 

1.28 

0.51 

Zinc 

kg/d 

7 

1.46 

0.37 

29 

37.17 

5.13 

27.02 

3.68 

Orqanochlorine  Pesticides 

Total  PCB's 

mg/d 

7 

99.48 

19.56 

29 

3934.4 

724.3 

2844.7 

518.5 

Alpha-  BHC 

mg/d 

6 

85.72 

14.53 

27 

558.27 

72.33 

423.99 

51.94 

Gamma- BHC 

mg/d 

6 

701.67 

85.16 

27 

913.73 

140.60 

853.48 

103.52 

Alpha  -  Chlordane 

mg/d 

7 

16.74 

5.43 

29 

409.84 

136.13 

298.14 

97.46 

Gamma  -  Chlordane 

mg/d 

7 

7.89 

2.73 

29 

364.47 

162.43 

263.15 

116.27 

Dieldrin 

mg/d 

7 

50.87 

21.16 

29 

477.74 

86.58 

356.45 

62.27 

Thiodan  Sulphate 

mg/d 

7 

124.45 

48.95 

29 

408.50 

97.46 

327.79 

71.14 

Thiodan  1 

mg/d 

7 

60.94 

35.46 

29 

259.86 

46.60 

203.22 

34.85 

Heptachlorepoxide 

mg/d 

7 

5.40 

1.71 

28 

50.83 

12.53 

37.92 

8.98 

PP  -  DDD 

mg/d 

7 

8.57 

3.13 

29 

412.70 

146.89 

297.86 

105.16 

PP -  DDE 

mg/d 

7 

9.92 

4.16 

29 

459.46 

201.10 

331.72 

143.96 

PP -  DDT 

mg/d 

7 

8.77 

2.50 

29 

1114.7 

431.6 

800.46 

308.98 
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DON  RIVER  CONTAMINANT  MASS  LOADINGS  SUMMARY  (cont'd) 


PARAMETER 

Units 

DRY  WEATHER  SAMPLE  CONDITIONS 

WET  WEATHER  SAMPLE  CONDITIONS 

ANNUAL  LOADINGS 

N 

MEAN 

RMSE 

N 

MEAN 

RMSE 

MEAN 

RMSE 

Chlorobenzene  Pesticides 

mg/d 

7 

2.07 

0.86 

29 

100.63 

17.79 

72.63 

12.74 

Pentachlorobenzene 

Polynuclear  Aromatic 

Hydrocarbons 

mg/d 

6 

269.29 

189.59 

28 

13805.2 

2500.2 

9958.9 

1790.6 

Benzo  (A)  Anthracene 

Benzo  (A)  Pyrene 

mg/d 

6 

261.27 

181.57 

28 

24648.3 

5171.2 

17718.7 

3702.1 

Benzo  (B)  Fluoranthene 

mg/d 

6 

1145.7 

653.9 

28 

41876.2 

11576.0 

30302.5 

8288.7 

Benzo  (G-H-l)  Perylene 

mg/d 

6 

79.41 

0.00 

28 

20336.2 

4409.1 

14580.2 

3156.2 

C  hrysene 

mg/d 

6 

510.57 

380.63 

28 

27390.8 

5710.9 

19752.7 

4089.6 

Fluoranthene 

mg/d 

6 

1518.3 

676.9 

28 

48590.5 

10144.4 

35214.8 

7264.4 

Indeno  (1,2,3  -  C,D)  Pyrene 

mg/d 

6 

79.41 

0.00 

28 

22176.3 

5413.7 

15897.4 

3875.4 

Naphthalene 

mg/d 

6 

590.74 

282.64 

27 

2009.8 

447.3 

1606.6 

330.1 

Phenanthrene 

mg/d 

6 

530.20 

379.74 

28 

26935.6 

5627.8 

19432.5 

4030.1 

Pyrene 

mg/d 

6 

2265.0 

612.2 

28 

45492.9 

10714.4 

33209.5 

7671.8 

Volatile  Orqanics 

Chloroform 

mg/d 

7 

65153.5 

31226.2 

28 

190669.5 

40502.0 

155003.7 

30320.6 

Tetrachloroethylene 

mg/d 

7 

2205.0 

401.9 

28 

24279.6 

3784.5 

18007.0 

2711.5 

1,1,1  -  Trichloroethane 

mg/d 

7 

7541.4 

3532.8 

27 

41809.0 

8952.8 

32071.7 

6487.0 

Trichloroethylene 

mg/d 

7 

9005.4 

1742.2 

28 

36970.9 

4900.4 

29024.4 

3542.7 

NOTE:         RMSE    =  Root  M  ean  Square  Error 
gct/d     =  gega  (1012)  counts/day 
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TABLE  5.11: 


HIGHLAND  CREEK  CONTAMINANT  MASS  LOADINGS  SUMMARY 


PARAMETER 

Units 

DRY  WEATHER  SAMPLE  CONDITIONS 

WET  WEATHER  SAMPLE  CONDITIONS 

ANNUAL  LOADINGS 

N 

MEAN 

RMSE 

N 

MEAN 

RMSE 

MEAN 

RMSE 

Chemical  Parameters 

Phenols 

g/d 

5 

24.31 

7.13 

12 

88.26 

17.13 

62.47 

10.62 

Suspended  Solids 

kg/d 

5 

262.71 

92.14 

12 

56653.9 

9115.5 

33913.0 

5439.6 

Total  Solids 

kg/d 

5 

24418.0 

3707.1 

12 

138405.1 

23644.8 

92437.6 

14188.5 

Nutrients 

Ammonium 

kg/d 

5 

2.79 

0.45 

12 

22.11 

6.27 

14.32 

3.75 

Nitrates 

kg/d 

5 

31.60 

4.22 

12 

201.50 

16.97 

132.99 

10.27 

Nitrites 

kg/d 

5 

0.58 

0.25 

12 

4.58 

2.31 

2.97 

1.39 

Total  Kjeldahl  Nitrogen 

kg/d 

5 

17.32 

1.25 

12 

181.61 

17.97 

115.36 

10.74 

Phosphorus 

kg/d 

5 

0.56 

0.09 

12 

76.84 

16.34 

46.08 

9.75 

Bacteria 

Escherichia  Coliform 

gct/d 

4 

0.36 

0.25 

7 

5.01 

2.50 

3.14 

1.50 

Fecal  Coliform 

gct/d 

4 

0.41 

0.28 

7 

5.78 

2.90 

3.61 

1.73 

Fecal  Streptococcus 

gct/d 

4 

0.10 

0.05 

7 

5.69 

3.32 

3.44 

1.98 

Pseudomonas  Aeruginosa 

gct/d 

4 

0.02 

0.01 

7 

0.17 

0.11 

0.11 

0.07 

M  etals 

Aluminum 

kg/d 

5 

1.27 

0.70 

12 

1358.9 

193.7 

811.40 

115.57 

Barium 

kg/d 

5 

2.67 

0.10 

12 

16.27 

1.78 

10.784 

1.06 

Beryllium 

kg/d 

5 

0.01 

0.01 

12 

0.08 

0.04 

0.054 

0.02 
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HIGHLAND  CREEK  CONTAMINANT  MASS  LOADINGS  SUMMARY    (cont'd) 


PARAMETER 

Units 

DRY  WEATHER  SAMPLE  CONDITIONS 

WET  WEATHER  SAMPLE  CONDITIONS 

ANNUAL  LOADINGS 

N 

MEAN 

RMSE 

N 

MEAN 

RMSE 

MEAN 

RMSE 

Cadmium 

kg/d 

5 

0.03 

0.02 

12 

0.33 

0.06 

0.209 

0.03 

Chromium 

kg/d 

5 

0.23 

0.03 

12 

3.75 

0.41 

2.332 

0.24 

Copper 

kg/d 

5 

0.13 

0.03 

12 

4.73 

0.76 

2.878 

0.45 

Iron 

kg/d 

5 

5.43 

1.32 

12 

2196.9 

291.4 

1313.1 

173.9 

Lead 

kg/d 

5 

0.53 

0.17 

12 

9.38 

2.31 

5.815 

1.38 

M  anganese 

kg/d 

5 

0.78 

0.38 

12 

62.00 

6.74 

37.312 

4.02 

Nickel 

kg/d 

5 

0.21 

0.08 

12 

2.76 

0.43 

1.728 

0.26 

Silver 

kg/d 

5 

0.05 

0.01 

12 

0.05 

0.00 

0.052 

0.01 

Zinc 

kg/d 

5 

0.10 

0.06 

12 

13.85 

2.75 

8.30 

1.64 

Orqanochlorine  Pesticides 

Total  PCB's 

mg/d 

Alpha-  BHC 

mg/d 

5 

14.41 

5.37 

10 

171.77 

86.52 

108.31 

51.68 

Gamma- BHC 

mg/d 

5 

12.62 

4.75 

10 

64.66 

32.76 

43.67 

19.64 

Alpha  -  Chlordane 

mg/d 

5 

1.05 

0.36 

9 

63.53 

24.06 

38.33 

14.36 

Gamma  -  Chlordane 

mg/d 

5 

1.06 

0.46 

10 

300.60 

252.46 

179.80 

150.65 

Dieldrin 

mg/d 

5 

6.93 

1.88 

10 

245.15 

79.83 

149.01 

47.65 

Thiodan  Sulphate 

mg/d 

5 

7.92 

3.99 

10 

411.85 

96.66 

248.96 

57.71 

Thiodan  1 

mg/d 

5 

17.99 

9.08 

10 

168.93 

58.62 

108.06 

35.17 

Heptachlorepoxide 

mg/d 

5 

1.01 

0.30 

10 

18.23 

9.78 

11.29 

5.84 

PP  -  DDD 

mg/d 

5 

0.90 

0.00 

10 

16.52 

4.61 

10.22 

2.75 

PP -  DDE 

mg/d 

5 

0.32 

0.15 

10 

18.14 

8.21 

10.95 

4.90 

PP -  DDT 

mg/d 

5 

0.90 

0.00 

9 

47.84 

20.79 

28.91 

12.41 
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HIGHLAND  CREEK  CONTAMINANT  MASS  LOADINGS  SUMMARY    (cont'd) 


PARAMETER 

Units 

DRY  WEATHER  SAMPLE  CONDITIONS 

WET  WEATHER  SAMPLE  CONDITIONS 

ANNUAL  LOADINGS 

N 

MEAN 

RMSE 

N 

MEAN 

RMSE 

MEAN 

RMSE 

Chlorobenzene  Pesticides 

Pentachlorobenzene 

mg/d 

5 

1.06 

0.43 

10 

125.11 

97.30 

75.08 

58.06 

Polynuclear  Aromatic 

Hydrocarbons 

mg/d 

5 

21.77 

3.76 

10 

16203.8 

4323.7 

9678.1 

2580.1 

Benzo  (A)  Anthracene 

Benzo  (A)  Pyrene 

mg/d 

5 

29.47 

11.32 

10 

7981.9 

1947.1 

4774.9 

1161.9 

Benzo  (B)  Fluoranthene 

mg/d 

5 

49.36 

19.07 

10 

16925.8 

4586.9 

10120.1 

2737.1 

Benzo  (G-H-l)  Perylene 

mg/d 

5 

17.91 

10 

6320.8 

1770.1 

3779.0 

1056.3 

C  hrysene 

mg/d 

5 

57.07 

25.62 

10 

4038.9 

2944.6 

2433.1 

1757.2 

Fluoranthene 

mg/d 

5 

101.73 

40.91 

10 

23184.8 

5193.5 

13876.1 

3099.2 

Indeno  (1,2,3-  C,D)  Pyrene 

mg/d 

5 

17.91 

10 

1005.3 

836.0 

607.11 

498.87 

Naphthalene 

mg/d 

5 

96.99 

30.41 

10 

195.53 

125.57 

155.79 

75.93 

Phenanthrene 

mg/d 

5 

44.62 

17.31 

10 

13895.5 

5149.8 

8310.1 

3073.1 

Pyrene 

mg/d 

5 

108.91 

31.84 

10 

20879.3 

4647.9 

12503.2 

2773.6 

Volatile  Orqanics 

Chloroform 

mg/d 

5 

2442.5 

472.5 

11 

7402.3 

1186.1 

5402.1 

733.0 

Tetrachloroethylene 

mg/d 

5 

558.97 

145.70 

11 

36546.4 

22867.4 

22033.8 

13645.8 

1,1,1  -  Trichloroethane 

mg/d 

5 

358.28 

10 

2943.1 

740.8 

1900.7 

442.1 

Trichloroethylene 

mg/d 

5 

358.28 

10 

7570.4 

1231.2 

4662.0 

734.7 

NOTE:         RMSE    =  Root  M  ean  Square  Error 
gct/d     =  gega  (1012)  counts/day 
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TABLE  5.12: 


ROUGE  RIVER  CONTAMINANT  MASS  LOADINGS  SUMMARY 


PARAMETER 

Units 

DRY  WEATHER  SAMPLE  CONDITIONS 

WET  WEATHER  SAMPLE  CONDITIONS 

ANNUAL  LOADINGS 

N 

MEAN 

RMSE 

N 

MEAN 

RMSE 

MEAN 

RMSE 

Chemical  Parameters 

Phenols 

g/d 

5 

33.12 

7.78 

11 
3 

i)              89.67 
ii)             371.58 

32.11 
255.98 

93.94 

27.69 

Suspended  Solids 

kg/d 

5 

479.90 

70.6 

11 
3 

i)             9130.7 
ii)          1606084.0 

1681.5 
642005.6 

107429.4 

40361.8 

Total  Solids 

kg/d 

5 

26420.4 

1810.2 

11 
3 

i)           139497.8 
ii)          2151142.0 

25180.5 
529111.4 

239033.5 

37629.3 

Nutrients 

Ammonium 

kg/d 

5 

3.98 

1.03 

11 
3 

i)              63.22 
ii)             315.77 

31.39 
177.72 

65.01 

24.64 

Nitrates 

kg/d 

5 

13.88 

4.88 

11 
3 

i)             237.64 
ii)             1576.8 

35.96 
568.2 

268.60 

43.69 

Nitrites 

kg/d 

5 

0.60 

0.12 

11 
3 

i)               8.78 
ii)             44.22 

3.55 
32.64 

9.07 

3.22 

Total  Kjeldahl  Nitrogen 

kg/d 

5 

31.71 

3.79 

11 
3 

i)             247.30 
ii)             3229.0 

55.23 
514.3 

383.43 

50.38 

Phosphorus 

kg/d 

5 

4.55 

3.44 

11 
3 

i)              25.26 
ii)             1681.2 

5.66 
622.3 

124.40 

39.32 

Bacteria 

Escherichia  Coliform 

gct/d 

3 

0.68 

0.41 

8 

1.31 

0.36 

1.16 

0.29 

Fecal  Coliform 

gct/d 

3 

0.81 

0.54 

8 

1.77 

0.38 

1.54 

0.32 

Fecal  Streptococcus 

gct/d 

3 

0.74 

0.59 

8 

4.48 

1.26 

3.59 

0.97 

Pseudomonas  Aeruginosa 

gct/d 

3 

0.02 

0.01 

8 

0.04 

0.01 

0.04 

0.01 
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ROUGE  RIVER  CONTAMINANT  MASS  LOADINGS  SUMMARY 


PARAMETER 

Units 

DRY  WEATHER  SAMPLE  CONDITIONS 

WET  WEATHER  SAMPLE  CONDITIONS 

ANNUAL  LOADINGS 

N 

MEAN 

RMSE 

N 

MEAN 

RMSE 

MEAN 

RMSE 

M  etals 

Aluminum 

kg/d 

5 

6.97 

1.25 

11 
3 

i)             184.23 
ii)            30209.0 

38.58 
12000.5 

2028.9 

754.6 

Barium 

kg/d 

5 

3.29 

0.13 

11 
3 

i)              11.80 
ii)             307.10 

0.40 
89.20 

28.34 

5.61 

Beryllium 

kg/d 

5 

0.006 

0.006 

11 
3 

i)               0.03 
ii)               2.11 

0.02 
1.26 

0.16 

0.08 

Cadmium 

kg/d 

5 

0.02 

0.01 

11 
3 

i)               0.02 
ii)               7.35 

0.00 
4.63 

0.48 

0.29 

Chromium 

kg/d 

5 

0.74 

0.14 

11 
3 

i)               1.71 
ii)              62.02 

0.29 
21.91 

5.27 

1.39 

Copper 

kg/d 

4 

0.21 

0.03 

11 
3 

i)               1.40 
ii)              51.06 

0.15 
17.63 

4.24 

1.11 

Iron 

kg/d 

5 

13.54 

1.63 

11 
3 

i)             303.57 
ii)            45089.3 

67.71 
18331.6 

3049.0 

1153.0 

Lead 

kg/d 

5 

1.35 

0.59 

11 
3 

i)               4.64 
ii)              66.69 

1.24 
22.89 

7.76 

1.69 

M  anganese 

kg/d 

5 

1.60 

0.23 

11 
3 

i)              16.08 
ii)             1343.2 

2.05 
471.6 

96.04 

29.67 

Nickel 

kg/d 

5 

0.11 

0.03 

11 
3 

i)               0.97 
ii)              54.44 

0.49 
25.05 

4.12 

1.61 

Silver 

kg/d 

5 

0.09 

0.03 

11 
3 

i)               0.14 
ii)               0.45 

0.05 
0.00 

0.15 

0.03 

Zinc 

kg/d 

5 

0.18 

0.11 

11 
3 

i)               0.56 
ii)             105.93 

0.34 
40.40 

7.09 

2.55 
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ROUGE  RIVER  CONTAMINANT  MASS  LOADINGS  SUMMARY 


PARAMETER 

Units 

DRY  WEATHER  SAMPLE  CONDITIONS 

WET  WEATHER  SAMPLE  CONDITIONS 

ANNUAL  LOADINGS 

N 

MEAN 

RMSE 

N 

MEAN 

RMSE 

MEAN 

RMSE 

Orqanochlorine  Pesticides 

Total  PCB's 

mg/d 

5 

31.10 

11 
3 

i)             125.58 
ii)             905.06 

27.41 

152.11 

19.17 

Alpha-  BHC 

mg/d 

5 

24.49 

13.02 

11 
3 

i)              91.80 
ii)             1514.4 

31.11 
488.3 

165.20 

37.74 

Gamma  - BHC 

mg/d 

5 

10.86 

5.60 

11 
3 

i)              63.72 
ii)             1040.2 

32.30 
584.4 

112.52 

43.14 

Alpha  -  Chlordane 

mg/d 

5 

2.28 

1.72 

11 
3 

i)               4.29 
ii)             360.35 

1.64 
136.74 

26.19 

8.68 

Gamma  -  Chlordane 

mg/d 

5 

2.28 

1.72 

11 
3 

i)              13.14 
ii)             301.79 

8.58 
121.50 

28.70 

9.72 

Dieldrin 

mg/d 

5 

5.73 

1.59 

11 
3 

i)              35.13 
ii)             612.36 

14.23 
440.89 

64.41 

29.44 

Thiodan  Sulphate 

mg/d 

5 

166.90 

64.50 

11 
3 

i)             210.00 
ii)             550.09 

125.68 
685.47 

221.13 

99.09 

Thiodan  1 

mg/d 

5 

1.74 

0.92 

11 
3 

i)              64.88 
ii)             214.51 

42.14 
263.31 

59.28 

33.80 

Heptachlorepoxide 

mg/d 

5 

0.93 

0.21 

11 
3 

i)               3.33 
ii)             203.69 

1.00 
138.25 

15.35 

8.72 

PP  -  DDD 

mg/d 

5 

4.48 

3.05 

11 
3 

i)               5.24 
ii)             591.69 

0.25 
136.68 

41.91 

8.62 

PP -  DDE 

mg/d 

5 

2.61 

1.11 

11 
3 

i)               6.10 
ii)              85.52 

2.57 
71.59 

10.26 

4.85 

PP -  DDT 

mg/d 

5 

3.93 

2.48 

11 
3 

i)               9.51 
ii)             652.61 

4.85 
101.08 

48.60 

7.22 

-66- 


(cont'd) 


ROUGE  RIVER  CONTAMINANT  MASS  LOADINGS  SUMMARY 


PARAMETER 

Units 

DRY  WEATHER  SAMPLE  CONDITIONS 

WET  WEATHER  SAMPLE  CONDITIONS 

ANNUAL  LOADINGS 

N 

MEAN 

RMSE 

N 

MEAN 

RMSE 

MEAN 

RMSE 

Chlorobenzene  Pesticides 

Pentachlorobenzene 

mg/d 

5 

0.31 

0.00 

11 
3 

i)               2.45 
ii)              96.05 

0.81 
64.74 

7.82 

4.11 

Polynuclear  Aromatic 
Hydrocarbons 

mg/d 

5 

123.09 

101.94 

11 
3 

i)            1881.67 
ii)           113292.5 

528.00 
16881.0 

8464.9 

1123.5 

Benzo  (A)  Anthracene 

Benzo  (A)  Pyrene 

mg/d 

5 

80.76 

51.81 

11 
3 

i)             2867.6 
ii)           100798.2 

1025.5 
64961.0 

8359.3 

4144.8 

Benzo  (B)  Fluoranthene 

mg/d 

5 

240.53 

106.45 

11 
3 

i)             7562.1 
ii)           261822.8 

2853.8 
172851.6 

21862.8 

110440.2 

Benzo  (G-H-l)  Perylene 

mg/d 

5 

31.10 

11 
3 

i)             2428.3 
ii)            73561.7 

1123.9 
54996.6 

6328.6 

3544.3 

Chrysene 

mg/d 

5 

157.86 

92.48 

11 
3 

i)             4031.7 
ii)            95661.6 

1941.6 
95843.7 

8869.0 

6174.2 

Fluoranthene 

mg/d 

5 

1808.1 

1254.4 

11 
3 

i)             8690.0 
ii)           224942.9 

3078.5 
101097.5 

20643.8 

6714.7 

Indeno  (1,2,3  -  C,D)  Pyrene 

mg/d 

5 

31.10 

11 
3 

i)             1698.0 
ii)            69750.4 

1002.2 
50577.0 

5578.3 

3254.7 

Naphthalene 

mg/d 

5 

86.93 

35.44 

11 
3 

i)             179.44 
ii)             6050.3 

83.53 
6458.0 

526.38 

410.10 

Phenanthrene 

mg/d 

5 

136.88 

83.64 

11 
3 

i)             3106.6 
ii)           134597.9 

1363.3 
77448.2 

10663.8 

4959.5 

Pyrene 

mg/d 

5 

1526.6 

939.2 

11 
3 

i)             8143.9 
ii)           196298.7 

2546.4 
85034.0 

18394.8 

5637.1 
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PARAMETER 

Units 

DRY  WEATHER  SAMPLE  CONDITIONS 

WET  WEATHER  SAMPLE  CONDITIONS 

ANNUAL  LOADINGS 

N 

MEAN 

RMSE 

N 

MEAN 

RMSE 

MEAN 

RMSE 

Volatile  Orqanics 
Chloroform 

Tetrachloroethylene 

1,1,1  -  Trichloroethane 

Trichloroethylene 

mg/d 
mg/d 
mg/d 

mg/d 

5 
5 

5 

1183.7 
621.9 

621.9 

293.0 
0.06 

0.06 

8 
2 

8 
2 

7 
2 

i)             2993.7 
ii)            42087.5 

i)             4552.6 
ii)            41082.7 

i)             3720.9 
ii)            20803.5 

524.3 
1731.2 

1707.2 
13697.1 

823.5 
8870.7 

5020.1 
5193.9 

4057.8 

388.8 
1472.0 

801.6 

NOTE:         RMSE    =  Root  M  ean  Square  Error 
gct/d     =  gega  (1012)  counts/day 


-68- 


REFERENCES 


Cohen,  A.C.,  1959:  Simplified  estimators  for  the  normal  distribution  when  samples  are  singly 
censored  or  truncated.  Technometrics,  Vol.  1,  No.  3,  pp.  217-237. 

Dolan,  D.,  Yui,  A.K.,  and  Geist,  D.  1981:  Evaluation  of  River  Load  Estimation  Methods  for 
Total  Phosphorus,  Journal  of  Great  Lakes  Research,  Vol.  7,  No.  3,  pp  207-214. 

El-Shaarawi,  A.H.  and  D.M.  Dolan,  1989:  Maximum  likelihood  estimation  of  water  quality 

concentrations  from  censored  data,  Canadian  Journal  of  Fisheries  and  Aquatic  Sciences, 
Vol.  46,  No.  6.,  pp.  1033-1039. 

Gilbert,  R.O.,  1987:  Statistical  methods  for  environmental  pollution  monitoring .  Van  No  strand 
Reinhold  Co. 

Ontario  Ministry  of  the  Environment  (MOE),  1988:  Update  Handbook  of  Analytical  Methods  for 
Environmental  Samples. 


-69- 


